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ABSTRACT 
 
The common species of thrips infesting cotton seedlings include flower thrips, 
Frankliniella tritici (Fitch); tobacco thrips, Frankliniella fusca (Hinds); western flower thrips, 
Frankliniella occidentalis (Pergande); onion thrips, Thrips tabaci (Lindeman); and soybean 
thrips, Neohydatothrips variabilis (Beach).  Surveys of cotton seedlings at several locations in 
Louisiana indicated tobacco thrips was the most common species.  The temporal occurrence of 
flower thrips and soybean thrips was variable.  Western flower thrips accounted for < 15% of 
adults collected at all locations, except two.  These are the first reports of western flower thrips 
infesting cotton seedlings in Louisiana.  The performance of acephate and imidacloprid applied 
as seed and in-furrow treatments, and aldicarb applied in-furrow was evaluated for thrips 
management across different production environments.  Insecticide treatments reduced thrips 
densities and delayed development of thrips larval populations.  The at-planting insecticides 
influenced thrips species composition in some instances.  The addition of an at-planting 
insecticide provided control of thrips, but affects on crop maturity and yield were variable.  
Winter-spring vegetation type (native vegetation and wheat, Triticum aestivum L.) was found 
not to influence thrips densities on cotton or aldicarb efficacy, with one exception.  Aldicarb 
reduced thrips densities regardless of vegetation type or application rate.  Vegetation type or 
insecticide treatments did not influence lint yield.  Increasing aldicarb rates generally did not 
improve thrips control.  Aldicarb rates currently recommended in conventional tillage systems 
should be adequate for systems that incorporate winter-spring vegetation as cover crops.  
Additional studies were conducted to further investigate the influence of thrips on crop 
maturity and yield.  The addition of an at-planting insecticide improved lint yield in one of six 
tests.  Thrips did not affect crop maturity, but did influence boll distribution and boll retention 
 x
in a few instances.  Several soil applied at-planting insecticides were evaluated against 
tarnished plant bug, Lygus lineolaris (Palisot de Beauvois), in a no choice plant infestation 
study.  Acephate and imidacloprid provided little control of tarnished plant bugs.  
Thiamethoxam and aldicarb resulted in ≥ 50% tarnished plant bug mortality until 10 and 18 
DAE, respectively. 
 xi
CHAPTER 1 
INTRODUCTION 
Thrips Species Infesting Cotton Seedlings 
Four to five thrips species commonly infest cotton, Gossypium hirsutum (L.), seedlings in 
the Mid-South.  These include tobacco thrips, Frankliniella fusca (Hinds); flower thrips, 
Frankliniella tritici (Fitch); onion thrips, Thrips tabaci (Lindeman); and soybean thrips, 
Neohydatothrips variabilis (Beach).  Western flower thrips, Frankliniella occidentalis 
(Pergande), is a seedling pest of cotton in California (Bailey 1938, Leigh 1984), Texas (Gaines 
1965), New Mexico (Race 1961), Oklahoma (Karner and Cole 1992), South Carolina (DuRant et 
al. 1994), Mississippi (Reed 1988), and Georgia (All et al. 1995).  Therefore, it is possible that 
western flower thrips also infest cotton seedlings in Louisiana, but have yet to be identified.  In 
1934, flower thrips and soybean thrips were reported being the most numerous species on cotton 
in east Texas (Gaines 1934).  Flower thrips, tobacco thrips, soybean thrips, and another species, 
Frankliniella runneri (Morgan), injured cotton in Mississippi during 1937 (Dunham and Clark 
1937).  In 1937, flower thrips, tobacco thrips, onion thrips and soybean thrips infested cotton in 
South Carolina (Watts 1937a).  Sharp and Eddy (1938) reported flower thrips, tobacco thrips, 
and onion thrips to be most common species injuring cotton seedlings in Louisiana during 1938.  
In 1953, tobacco thrips were reported to be the most abundant species on cotton in Louisiana 
(Newsom et al. 1953).  Tobacco thrips was reported to be the most prevalent species in northeast 
Louisiana (Burris 1980), and northwest Louisiana (Graves et al. 1987b).  However, increased 
densities of soybean thrips have been reported on cotton in Louisiana (Clower 1984).  Western 
flower thrips has not been reported infesting cotton seedlings in Louisiana.  Flower thrips and 
tobacco thrips were reported to be the dominant species infesting cotton seedlings in Georgia 
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(Lambert 1985).  Tobacco thrips was more abundant than western flower thrips on volunteer 
peanut in Georgia during the spring months (Chamberlin et al. 1992).  In 1994, a complex 
consisting of western flower thrips, tobacco thrips, and flower thrips were reported on seedling 
cotton in South Carolina (DuRant et al. 1994).  Western flower thrips appear to be associated 
with thrips infestations on cotton seedlings across much of the southern and southeastern cotton 
production regions. 
Thrips Host Range 
Thrips can feed and reproduce on numerous crop and weed species.  A partial list of 
common plant hosts is included in Table 1.1. 
Table 1.1.  Partial host plant list for tobacco thrips, western flower thrips, and flower thrips. 
       
   Tobacco Western Flower  
       
Family Species Common name thrips flower thrips thrips Reference
       
       
Amaranthaceae Amaranthus spp. pigweed   + 1 
       
Andropogoneae Andropogon virginicus L. broomsedge   + 3 
       
Asclepiadaceae Asclepias spp. milkweed   + 1 
       
Asteraceae Conoclinium coelestinum (L.) DC mistflower   + 7 
       
Asteraceae Pyrrhopappus caronlinianus (Walt.) DC. false dandelion + + + 7 
       
Asteraceae Solidago canadensis L. goldenrod  +  5 
       
Astereceae Sonchus oleraceus L. common sow thistle +   3 
       
Bignoniaceae Campsis radicans (L.) Seem trumpetcreeper  +  6 
       
Bignoniaceae Catalpa bignoniodes Walt.  common catalpa   + 1 
       
Cactaceae Opuntia vulgaris Mill. common prickly pear   + 1 
       
Calycanthaceae Calycanthus floridus L. sweet shrub   + 1 
       
Campanulaceae Triodanis perfoliata (L.) Nieuwland Venus' looking glass + +  7 
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Table 1.1. Continued 
       
   Tobacco Western Flower  
       
Family Species Common name thrips flower thrips thrips Reference
       
       
Caprifoliaceae Abelia spp. abelia   + 1 
       
Caprifoliaceae Lonicera japonica Thumb. yellow honeysuckle + + + 6,7 
       
Caprifoliaceae Sambucus nigra L. elderberry  +  5 
       
Caryophyllaceae Cerastium vulgatum L. mouse-ear chickweed + +  2, 6 
       
Caryophyllaceae Stelleria media L. common chickweed +  + 3 
       
Commelinaceae Tadescantion rosea L. spiderwort   + 1 
       
Compositae Ambrosia artemisiifolia L. ragweed   + 1 
       
Compositae Aster spp. aster   + 1 
       
Compositae Bellis integrifolia Michx. daisy   + 1 
       
Compositae Centaurea cyanus L. blue cornflower  +  6 
       
Compositae Cnicus benedictus L. blessed thistle +  + 1, 3 
       
Compositae Erigeron annuus (L.) Pers. daisy fleabane +  + 3, 7 
       
Compositae Gnaphalium obtusifolium L. rabbit tobacco + +  6 
       
Compositae Gnaphalium spp. cudweed +   1, 3 
       
Compositae Helenium amarum (Raf.) H. Rock bitterweed  +  5 
       
Compositae Hieracium spp. hawkweed   + 1 
       
Compositae Krigia virginica (L.) Willd. dwarf dandelion  +  7 
       
Compositae Parthenium hysterophorus L. parthenium weed   + 7 
       
Compositae Parthenium intergrifolium Mears. prarrie dock   + 1 
       
Compositae Senecio aurius L. sqauw-weed   + 1 
       
Compositae Taraxacum officinale (Wiggers) dandelion + +  5, 6 
       
Convolvulaceae Convolvulus arvensis L. field bindweed  +  6 
       
Convolvulaceae  Ipomea spp. morningglories  +  5 
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Table 1.1. Continued 
       
   Tobacco Western Flower  
       
Family Species Common name thrips flower thrips thrips Reference
       
       
Convolvulaceae Ipomea batatas L. sweet potato   + 1 
       
Convolvulaceae Ipomea hederifolia L. scarlet morningglory   + 7 
       
Cornaceae Cornus florida L. dogwood  + + 6, 7 
       
Cruciferae Brassica spp. mustard  + + 1, 6 
       
Cruciferae Brassica campestris L. wild turnip + +  6 
       
Cruciferae Brassica campestris L. rutabaga   + 1 
       
Cruciferae Brassica kaber DC. (L.) C. Wheeler wild mustard + + + 8 
       
Cruciferae Brassica napus L. rape  +  6 
       
Cruciferae Brassica oleracea L. collard  + + 1, 6 
       
Cruciferae Brassica rapa L. turnip  + + 1, 6 
       
Cruciferae Capsella bursa-pastoris L. shepherds purse   + 1 
       
Cruciferae Lepidium virginicum L. poor-mans pepper +  + 3 
       
Cruciferae Paphanus raphanistrum L.  wild radish + + + 7 
       
Cruciferae Raphanus sativus L. radish   + 1 
       
Ebenaceae Diospyros virginiana L. persimmon   + 1 
       
Ericaceae Kalmia latifolia L. mountain laurel   + 1 
       
Ericaceae Leucothoe catesbaei (Walt.) Gray fetter bush   + 1 
       
Ericaceae Rhododendron spp. azalia   + 1 
       
Ericaceae Rhododendron spp. rhododendron   + 1 
       
Ericaceae Vaccinium spp. blueberry + + + 6 
       
Euphorbiaceae Croton capitatus Michx. wolly croton  +  5 
       
Euphorbiaceae Stillingia sylvatica Garden ex L. queen's delight   + 1 
       
Fagaceae Castanea dentata (Marsh.) Borkh. chestnut   + 1 
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Table 1.1. Continued 
       
   Tobacco Western Flower  
       
Family Species Common name thrips flower thrips thrips Reference
       
       
Fagaceae Quercus stellata Wang. post oak   + 1 
       
Geraniaceae Geranium carolinianum L. cranesbill +   3 
       
Gramineae Avena sativa L. oat +  + 1, 2 
       
Gramineae Hordeum pusillum Nutall little barley + + + 1, 6 
       
Gramineae Leptchloa filiformis Lam. sprangletop +   2 
       
Gramineae Secale cereale L. rye  + + 1, 6 
       
Gramineae Sorghum halapense L. Johnsongrass +  + 1, 2 
       
Gramineae Triticum aestivum L. wheat + + + 1, 3, 8, 9 
       
Gramineae Zea maize L. seedling corn +  + 1, 2  
       
Gramineae Arundinaria macrosperma Michx. reed cane   + 1 
       
Gramineae Cynodon dactylon L. bermuda grass   + 1 
       
Gramineae Eleusine indica L. goose grass   + 1 
       
Gramineae Lolium perenne L. rye grass   + 1 
       
Iridaceae Gladiolus spp. gladiolus   + 1 
       
Iridaceae Iris spp. iris + + + 1, 6 
       
Juglandaceae Carya spp. hickory   + 1 
       
Labiatea Lamium amplexicaule L. henbit + + + 1, 3, 6 
       
Lauraceae Sassafras variifolium (Salisb.) Ktze. sassafrass   + 1 
       
Leguminosae Amorpha spp. false indigo   + 1 
       
Leguminosae Arachis hypogaea L. peanut + +  4, 6 
       
Leguminosae Dolichos lignosus L. Austrian pea   + 1 
       
Leguminosae Gleditsia triacanthos L. honey locust   + 1 
       
Leguminosae Glycine max L. soybean + + + 1, 2, 6 
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Table 1.1. Continued 
       
   Tobacco Western Flower  
       
Family Species Common name thrips flower thrips thrips Reference
       
       
Leguminosae Lathyrus odoratus L. sweet pea   + 1 
       
Leguminosae Lespedeza striata Thumb. lespedeza +  + 1,2 
       
Leguminosae Medicago hispida (Gaertn.) bur clover +   2 
       
Leguminosae Medicago lupulina L. black medic + +  6 
       
Leguminosae Medicago sativa L. alfalfa + + + 2, 3, 5, 6 
       
Leguminosae Phaseolus lunatus L. lima bean  +  4 
       
Leguminosae Phaseolus vulgaris L. string bean   + 1 
       
Leguminosae Pisum sativum L. garden pea   + 1 
       
Leguminosae Robinia pseudo-acacia L. black locust   + 1 
       
Leguminosae Tephrosia virginiana (L.) Pers. catgut   + 1 
       
Leguminosae Trifolium campestre (Schreb.) hop clover + +  2, 7 
       
Leguminosae Trifolium incarnatum L. crimson clover + + + 2, 6, 7, 9 
       
Leguminosae Trifolium pratense L. red clover   + 1 
       
Leguminosae Trifolium repens L. white clover + +  2, 6 
       
Leguminosae Trifolium resupinatum L. Persian clover +   1 
       
Leguminosae Trifolium vesiculosum (Savi) arrowleaf clover + +  6 
       
Leguminosae Vica dasycarpa Tenore smooth vetch  +  6 
       
Leguminosae Vica sativa L. common vetch  + + 1,7 
       
Leguminosae Vica villosa (Roth) hairy vetch + + + 8, 9 
       
Leguminosae Vigna sinesis L. cowpea +  + 1, 2 
       
Leguminosae Vigna unguiculata L. southern peas  +  4 
       
Leguminosae Wisteria sinesis (Sims) Sweet Chinese wisteria  + + 7 
       
Liliacea Allium cepa L. onion   + 1 
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Table 1.1. Continued 
       
   Tobacco Western Flower  
       
Family Species Common name thrips flower thrips thrips Reference
       
       
Liliacea Trillium spp. Trillium   + 1 
       
Liliacea Yucca spp. bear grass   + 1 
       
Liliaceae Hemerocallis fulvis L. day lily + +  6 
       
Loganiaceae Spigelia marilandica (Van Horn) Freeman Indian pink   + 1 
       
Lythraceae Lagerstroemia indica L. crepe myrtle  +  5 
       
Magnoliaceae Liriodendron tulipfera L. tulip poplar   + 1 
       
Magnoliaceae Magnolia grandiflora L. magnolia  +  6 
       
Magnoliaceae Magnolia macrophulla Michx. great leaved magnolia   + 1 
       
Magnoliaceae Magnolia virginiana L. sweet bay   + 1 
       
Malvaceae Gossypium hirsutum L. cotton + + + 4, 5, 8 
       
Malvaceae Sida rhombifolia L. arrowleaf sida  + + 7 
       
Meliaceae Melia azedarach L. chinaberry  + + 1, 5, 6 
       
Nymphaeaceae Castalia odorata Greene sweet scented water lily   + 1 
       
Oleaceae Forsythia viridissima Lindl. golden bell   + 1 
       
Oleaceae Ligustrum sinense (Lour.) Hedgeprivet + + + 7 
       
Oleaceae Ligustrum vulgare L. privet hedge   + 1 
       
Oleaceae Syringa vulgaris L. lilac   + 1 
       
Onagraceae Ludwigia octovalvis (Jacq.) Raven water primrose   + 7 
       
Onagraceae Oenothera humifusa Nutt. seaside evening primrose   + 1 
       
Onagraceae Oenothera laciniata (Hill) cut-leaf evening primrose + + + 3, 5, 6 
       
Onagraceae Oenothera longipedicellata Robinson long stemmed sundrop   + 1 
       
Onagraceae Oenothera spp. evening primrose   + 1 
       
Oxalidaceae Oxalis corniculata L. creeping wood-sorrel + + + 7 
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Table 1.1. Continued 
       
   Tobacco Western Flower  
       
Family Species Common name thrips flower thrips thrips Reference
       
       
Oxalidaceae Oxalis florida (Salisb.) yellow wood-sorrel + + + 6, 7 
       
Oxalidaceae Oxalis stricta L. wood-sorrel +  + 3 
       
Passifloraceae Passiflora incarnata L. maypop   + 1 
       
Phytolaccaceae Phytolacca decandra L. pokeweed   + 1 
       
Pinaceae Pinus echinata Mill. short-leaf pine   + 1 
       
Piperaceae Saururus cernuus L. lizards tail   + 1 
       
Polygalaceae Polygala lutea L. yellow bachelor's button   + 1 
       
Polygonaceae Fagopyrum esculentum Moench buckwheat   + 1 
       
Polygonaceae Polgonum acre Kunth. smartweed   + 1 
       
Polygonaceae Rumex acetosella L. sheep sorrel   + 1 
       
Polygonaceae Rumex crispus L. yellow dock   + 3 
       
Polygonaceae Rumex hatatulus (Baldwin) sorrel +  + 8 
       
Polygonaceae Rumex spp. dock   + 1 
       
Ranunculaceae Clematis jackmani L. clematis   + 1 
       
Ranunculaceae Rannunculus sp. buttercup  + + 1,5 
       
Rhamnaceae Ceanothus americanus L. New Jersey tea   + 1 
       
Rosaceae Crataegus spp. hawthorne   + 1 
       
Rosaceae Exochorda grandiflora (Lindl.) Rehd. pearl bush   + 1 
       
Rosaceae Fragaria chiloensis (L.) Duch. strawberry   + 1 
       
Rosaceae Fragaria virginiana (Duchesnea) wild strawberry +   3 
       
Rosaceae Malus angustifolia (Aiton) crabapple  + + 6, 7 
       
Rosaceae Prunus angusrifolia (Marsh.) chickasaw plum + +  7 
       
Rosaceae Prunus domestica L. plum  + + 6 
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Table 1.1. Continued 
       
   Tobacco Western Flower  
       
Family Species Common name thrips flower thrips thrips Reference
       
       
Rosaceae Prunus persica (L.) Batsch peach + + + 1, 6 
       
Rosaceae Prunus serotina (ehrh.) black cherry  + + 1, 6, 7 
       
Rosaceae Pyrus communis L. pear  +  6 
       
Rosaceae Pyrus malus L. apple   + 1 
       
Rosaceae Rosa multiflora ex J. Murr. multiflora rose  + + 7 
       
Rosaceae Rosa spp. rose + +  5, 6 
       
Rosaceae Rubus cuneifloius (Pursh) blackberry + + + 5, 6, 7 
       
Rosaceae Rubus flagellaris L. H. Bailey dewberry  +  5 
       
Salicaceae Populus balsamifera L. Carolina poplar   + 1 
       
Salicaceae Salix babylonica L. weeping willow   + 1 
       
Salicaceae Salix nigra Marsh. black willow   + 1 
       
Sarraceniaceae Sarracenia flava L. yellow trumpet flower   + 1 
       
Saxifragacea Hydrangea arborescens Michx. wild hydrangea   + 1 
       
Scrophulariaceae Linaria canadensis (L.) Dum.-Cours blue toadflax + + + 7, 8 
       
Solanaceae Lycopersicon esculentum (Mill) tomato + +  6 
       
Solanaceae Petunia atkinsinana (Jussieu) petunia + +  6 
       
Solanaceae Solanum nigrum L. black nightshade + +  6 
       
Solanaceae Solanum tuberosum L. potato + + + 6 
       
Umbelliferae Chaerophyllum tainturieri (Hook) chervil   + 3 
       
Umbelliferae Cicuta maculata L. water hemlock   + 1 
       
Umbelliferae Daucus carota L. carrot   + 1 
       
Urticaceae Morus rubra L. red mulberry   + 1 
       
Verbenaceae Lantana camara L. lantana  +  7 
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Table 1.1. Continued 
       
   Tobacco Western Flower  
       
Family Species Common name thrips flower thrips thrips Reference
       
       
Verbenaceae Verbena hastata L. vervain  +  5 
       
Verbenaceae Verbena tenuisecta (Briq.) moss verbena + +  7 
       
Vitaceae Vitis labrusca L. grape   + 1 
       
Vitaceae Vitis rotundifolia Michx. scuppernong grape   + 1 
       
References for Table 1.1: 
1.  Watts 1936 
2.  Newsom et al. 1953 
3.  Beckham et al. 1971 
4.  Beshear 1983 
5.  Graves et al. 1987b 
6.  Chamberlin et al. 1992 
7.  Chellemi et al. 1994 
8.  DuRant et al. 1994 
9.  Toapanta et al. 1996 
 
Newsom et al. (1953) identified 13 plant species as important alternate hosts of tobacco 
thrips in Louisiana.  In 1968 to 1970, 16 winter hosts of tobacco thrips were identified in 
Georgia (Beckham et al. 1971).  Chamberlin et al. (1992) listed 24 plant species as winter and 
spring hosts in Georgia and north Florida.  Tobacco thrips was collected from 11 and three 
winter plant species in Florida by Chellemi et al. (1994) and Toapanta et al. (1996), respectively.  
Tobacco thrips was collected from five plant species in South Carolina (DuRant et al. 1994). 
Beshear (1983) reported collections of western flower thrips from four plant species in 
Georgia.  Western flower thrips was collected from 19 plant species by Graves et al. (1987b) in 
Louisiana.  Chellemi et al. (1994) and Toapanta et al. (1996) reported collections from 23 and 
three plant species, respectively, in Florida.  Also, DuRant et al. (1994) collected western flower 
thrips from five plant species in South Carolina. 
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Watts (1936) identified 109 plant species as hosts for flower thrips in South Carolina.  
Also, DuRant et al. (1994) collected flower thrips from four plant species in South Carolina, 
while Beckham et al. (1971) reported collections of flower thrips from nine plant species in 
Georgia.  Flower thrips was collected in Florida from 27 and three species of plants by Chellimi 
et al. (1994) and Toapanta et al. (1996), respectively. 
The host range of the onion thrips is fairly large encompassing several hundred plant 
species.  The major crop hosts include onions, garlic, cotton, carrots, cucumbers, melons, peas, 
tobacco, roses, carnations, beans, gladiolus, and hops (Bailey 1938).  Beckham et al. (1971) 
collected onion thrips from mouse-ear chickweed and daisy fleabane in Georgia. 
Soybean thrips are known to infest soybean, other legumes, and cotton (Vance 1974, Burris et al. 
1989). 
Thrips Biology 
Females of most thrips species in the suborder Terebrantia oviposit within the leaf tissue 
of host plants.  Incubation and developmental periods vary with species and environmental 
conditions (Watts 1934, Bailey 1938, Lublinkhof and Foster 1977, Lowry et al. 1992).  Eggs 
hatch after 2-26 days (Quaintance 1898, Hinds 1903, Horsfall and Fenton 1922, MacGill 1927, 
Eddy and Clarke 1930, Eddy and Livingstone 1931, Bailey 1933, Watts 1934, Watts 1936, 
Bailey 1938, Lublinkhof and Foster 1977, Lowry et al. 1992).  Following eclosion, two plant-
feeding larval stages occur.  Larval development periods range from 2-13 days (Quaintance 
1898, Hinds 1903, Horsfall and Fenton 1922, MacGill 1927, Eddy and Clarke 1930, Eddy and 
Livingstone 1931, Bailey 1933, Watts 1934, Watts 1936, Bailey 1938, Vance 1974, Lowry et al. 
1992).  These two larval stages are followed by a mobile, but non-feeding pre-pupal stage.  After 
1-5 days, the insect drops to the soil and enters a pupal stage (Quaintance 1898, Hinds 1903, 
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Horsfall and Fenton 1922, MacGill 1927, Eddy and Clarke 1930, Eddy and Livingstone 1931, 
Bailey 1933, Watts 1934, Watts 1936, Bailey 1938, Vance 1974, Lublinkhof and Foster 1977, 
Lowry et al. 1992).  Thrips adults emerge from the soil after 1-10 days (Quaintance 1898, Hinds 
1903, Horsfall and Fenton 1922, MacGill 1927, Eddy and Clarke 1930, Eddy and Livingstone 
1931, Bailey 1933, Watts 1934, Watts 1936, Bailey 1938, Vance 1974, Lublinkhof and Foster 
1977, Lowry et al. 1992). 
Tobacco thrips, western flower thrips, flower thrips, and onion thrips are capable of 
reproducing by means of both sexual reproduction and parthenogensis (Eddy and Clarke 1930, 
Eddy and Livingstone 1931, Bailey 1933, Watts 1936, Bailey 1938, Newsom et al. 1953, 
Higgins and Myers 1992, Lowry et al. 1992).  Soybean thrips are known to reproduce sexually 
and parthenogensis has not been observed in soybean thrips. 
Most species of thrips overwinter as adults (Bailey 1938, Stannard 1968, Beckham et al. 
1971, Vance 1974, Chamberlin et al. 1992, Toapanta et al. 1996).  All of these species are 
macropterous, except for tobacco thrips (Stannard 1968).  Tobacco thrips may be either 
macropterous or brachypterous (Eddy and Livingstone 1931, Burns 1951, Newsom et al. 1953, 
Stannard 1968, Chamberlin et al. 1992). 
Thrips Injury to Cotton 
Thrips adults and larvae feed on the contents of plant epidermal cells.  Thrips injured 
plant tissue appears as areas of damaged cells.  Cell surface damage is usually minimal, but cells 
appear wrinkled or depressed due to removal of the cellular contents.  The silvery appearance of 
plant tissue injured by thrips occurs after cell fluids are replaced by air (Telford and Hopkins 
1957, Reed and Reinecke 1990).  Damaged areas of leaves do not develop in a normal manner 
causing leaves to twist.  Distortion, malformation, and tearing of leaves occur at the site of injury 
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as leaf size increases.  Also, leaf margin areas curl upward and inward toward the mainstem 
(Telford and Hopkins 1957).  Severe infestations may result in damage to or death of the apical 
meristem (Telford and Hopkins 1957, Reed 1988).  Thrips injured seedlings sometimes display 
excessive branching of vegetative branches (Gaines 1934).  The development of an unusual 
growth pattern, commonly referred to as “crazy cotton”, results from the loss of apical 
dominance caused by injury to the apical meristem. 
Western flower thrips have been the primary species observed in cotton flowers in the 
Mid-South.  Population densities > 100 thrips per flower were observed in Louisiana during 
1984-86 (Graves et al. 1987a, Graves et al. 1987b).  Western flower thrips in flowers were 
presumed to be feeding on pollen (Graves et al. 1987a, Graves et al. 1987b).  However, as 
flowers desiccate, these thrips may feed on the calyx tissue surrounding small bolls (Graves et al. 
1987a, Graves et al. 1987b).  Calyx tissue collected in 1987 from Mississippi cotton fields 
infested with western flower thrips exhibited a desiccated, crisp appearance which was 
associated with high western flower thrips population densities (Graves et al. 1987a, Graves et 
al. 1987b, Reed 1988, Reed and Reinecke 1990).  In addition, shedding of small bolls was 
observed, but thrips feeding did not affect pollination, boll set, boll development, or boll weight 
(Graves et al. 1987a, Graves et al. 1987b, Reed and Reinecke 1990). Thrips injury may result in 
reductions in plant height (Parencia et al. 1957, Burris et al. 1989, Burris et al. 1994a, Burris et 
al. 1995), and leaf area (Harp and Turner 1976, Rummel and Quisenberry 1979, Leser 1985, 
Burris et al. 1989, Ratchford et al. 1989, Roberts and Rechel 1996).  Injury resulting from thrips 
feeding also may delay production of fruiting forms (Race 1961, Davis et al. 1966, Leser 1985, 
Lentz and Austin 1994).  The impact on these plant growth parameters results in boll 
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development and maturation periods extending into the latter part of the growing season, thus 
delaying crop maturity. 
Significant delays in maturity due to thrips injury have been observed by many 
researchers (Gaines 1934, Watts 1937b, Dunham and Clark 1937, Carter et al. 1989, Bourland et 
al. 1992, Parker et al. 1992, Herbert 1998, Van Duyn et al. 1998, Faircloth et al. 1999, Van Tol 
and Lentz 1999, Lentz and Van Tol 2000). Heavy infestations of thrips have delayed crop 
maturity to harvest > two weeks (Gaines 1934, Dunham and Clark 1937, Watts 1937b, Carter et 
al. 1989, Bourland et al. 1992, Parker et al. 1992).  However, other studies have shown low 
thrips populations had no effect on crop maturity (Leigh 1963, Harp and Turner 1976, Parker and 
Huffman 1985, Ratchford et al. 1989, Lentz and Austin 1994).  Delayed crop maturity can 
extend the period in which the crop is susceptible to injury by bollworm, Helicoverpa zea 
(Boddie), tobacco budworm, Heliothis virescens (Fabricius), and boll weevil, Anthonomus 
grandis grandis Boheman.  Boll weevils and bollworm / tobacco budworm moths are attracted to 
actively growing cotton as they migrate from cotton that has begun to mature and senesce.  Also, 
insecticide resistance in tobacco budworm is historically higher in the large populations that 
occur in late August and September, thus requiring expensive insecticide combinations for 
control.  Additional insecticide applications for late infestations of these pests and others, such as 
beet armyworm, Spodoptera exigua (Hübner), soybean looper, Psuedoplusia includens (Walker), 
and fall armyworm, Spodoptera frugiperda (J. E. Smith), contribute to higher production costs.  
By extending the crop growing period, cool temperatures causing further delayed maturation 
may be encountered before defoliation and harvest (Morris 1963, Gipson and Joham 1968, 
Hesketh and Low 1968, Yfoulis and Fasoulas 1978, Young et al. 1980).  Some harvest aid 
chemicals are sensitive to low temperatures, thus making defoliation practices less effective and 
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more costly.  Also, adverse environmental conditions such as rainfall (Williford et al. 1995) can 
reduce lint quality and yield (Barker et al. 1976).  Optimum utilization of stale seedbed practices 
also may be inhibited.  Adverse climatic events may be encountered, which shortens the period 
in which soil conditions are favorable for conducting fall tillage operations. 
Thrips are considered secondary pests of cotton.  However, thrips are one of the first 
insects to infest cotton that have the potential to cause significant damage to cotton seedlings.  
Between 1991 and 2001, on average > 80 percent of the cotton acreage in Louisiana was infested 
with seedling thrips and > 50 percent of the infested acres were treated.  Yield reduction 
estimates were < one percent (Head 1992, Head 1993, Williams 1994, Williams 1995, Williams 
1996, Williams 1997, Williams 1998).  These losses occurred despite the use of seed treatments 
and/or in-furrow treatments.  The average cost of a foliar treatment for thrips control in 
Louisiana from 1991 to 2001 was $11.10 per ha (Head 1992, Head 1993, Williams 1994, 
Williams 1995, Williams 1996, Williams 1997, Williams 1998, Williams 1999, Williams 2000, 
Williams 2002a, Williams 2002b).  The average cost of an in-furrow at-planting treatment during 
1996 to 2001 was $16.70 per ha (Williams 1997, Williams 1998, Williams 1999, Williams 2000, 
Williams 2002a, Williams 2002b).  Therefore, the addition of an insecticide and fungicide at-
planting is considered to be an effective integrated pest management practice. 
Control of Thrips in Cotton with Insecticides 
Many researchers have studied visible symptoms of thrips injury to seedling cotton.  
However, differing opinions exist on whether delayed maturity and/or yield loss can be solely 
attributed to thrips injury to seedling cotton.  As such, the feasibility of in-furrow applications of 
at-planting insecticides for control of thrips was a subject of considerable debate until the last 
decade. 
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Currently, there are several insecticides recommended for at-planting preventative 
control of thrips in Louisiana.  In-furrow granular products recommended for use include 
aldicarb (Temik 15G [granule]) and disulfoton (Di-Syston 15G).  The in-furrow liquid spray 
treatments include acephate (Orthene 97S [soluble powder]) and disulfoton (Di-Syston 8E 
[emulsifiable concentrate]).  The seed treatments, acephate (Acephate 90S), imidacloprid 
(Gaucho 480S), and thiamethoxam (Cruiser 5FS) also are recommended for thrips control at-
planting (Bagwell et al. 2002). 
The effect of seedling thrips on seedcotton yields has been variable.  Some researchers 
have reported an increase in seedcotton yields when seedling thrips were controlled (Watts 
1937b, Race 1961, Davis et al. 1966, Davis and Cowan 1972, Leser 1985, Carter et al. 1989, 
Burris et al. 1989, Almand 1995, Herbert 1998, Van Tol and Lentz 1999, Lentz and Van Tol 
2000).  Other studies showed no significant improvement in seedcotton yields associated with 
thrips control on seedling cotton (Cowan et al. 1966, Beckham 1970, Harp and Turner 1976, 
Terry and Barstow 1985, Ratchford et al. 1987, Ratchford et al. 1989, Lentz and Austin 1994, 
Roberts 1994).  Some studies have reported mixed results with significant yield responses to 
thrips control with at-planting insecticides at some locations or during some years and no 
differences at/during others (Leigh 1963, Parker and Huffman 1985, Burris et al. 1994a, Burris et 
al. 1995, Van Duyn et al. 1998, Faircloth et al. 1999).  Results from Louisiana studies indicate 
that higher yields were obtained when a fungicide was used in combination with an insecticide 
at-planting for suppression of both disease organisms and insect pests (Burris et al. 1989, Burris 
et al. 1994a). 
Many researchers have confirmed the efficacy of disulfoton, aldicarb, acephate, and 
imidacloprid against thrips (Race 1961, Beckham 1965, Hopkins and Taft 1965, Watson 1965, 
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Cowan et al. 1966, Davis et al. 1966, Beckham 1970, Davis and Cowan 1972, Leser 1985, Terry 
and Barstow 1985, Ratchford et al. 1987, Ratchford et al. 1989, Burris et al. 1994b, Lentz and 
Austin 1994, Burris et a1. 1995, Graham et al. 1995). In addition, significant delays in maturity 
have been observed following applications of phorate and aldicarb (Parencia et al. 1958, 
Ratchford et al. 1987).  However, others reported no effect on crop maturity following 
disulfoton, aldicarb, acephate, and imidacloprid applications (Race 1961, Leigh 1963, Parker and 
Huffman 1985, Ratchford et al. 1987, Ratchford et al. 1989, Lentz and Austin 1994).  Reduced 
plant density has been observed following applications of disulfoton and aldicarb (Davis et al. 
1966, Davis and Cowan 1972, Burris 1994b).  In other studies, disulfoton, aldicarb, acephate, 
and imidacloprid did not significantly affect plant densities (Cowan et al. 1966, Beckham 1970, 
Parker and Huffman 1985, Ratchford et al. 1989, Lentz and Austin 1994, Roberts 1994).   
Duration of Activity of At-Planting Insecticides in Soil 
Ideally, an at-planting insecticide should be biologically active for the entire duration that 
the cotton plant is susceptible to injury from seedling pests, such as thrips.  Researchers have 
reported that aldicarb provided control of thrips for 28 to 41 days after planting (DAP) (Hopkins 
and Taft 1965, Leser 1985, Ratchford et al. 1987, Burris et al. 1989, Ratchford et al. 1989, Lentz 
and Austin 1994, Graham et al. 1995).  Others reported similar control of thrips for 23 to 32 
DAP with disulfoton (Race 1961, Hopkins and Taft 1965, Burris et al. 1989).  Acephate, used as 
a seed treatment, provided control for 20 to 23 DAP (Leser 1985, Burris et al. 1989, Ratchford et 
al. 1989), and in one study for 33 DAP (Lentz and Austin 1994).  Variable results have been 
reported with imidacloprid, used as a seed treatment.  The imidacloprid seed treatment provided 
consistent thrips control to 11 DAP (Lentz and Austin 1994) and 29 DAP (Graham et al. 1995).  
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However, thrips control was variable to 33 DAP (Lentz and Austin 1994) and 37 DAP (Graham 
et al. 1995). 
Impact of Tillage Practices and Cover Crops on Thrips  
Populations and Insecticide Efficacy 
Recently, considerable interest has emerged for stale seed bed and conservation tillage 
production practices for cotton.  The impact of these practices on early season thrips populations 
has been a concern.  Several researchers have reported that tillage practices did not effect thrips 
densities on cotton seedlings (DeSpain et al. 1990, DeSpain et al. 1992, Leonard et al. 1994).  
All et al. (1992) reported that tobacco thrips densities were significantly lower in no-till 
treatments than in conventional till treatments.  Also, All et al. (1993) reported cotton seedlings 
had higher thrips densities in areas that had native winter vegetation compared to areas that had 
winter wheat as a cover crop.   
Impact of Tillage Practices and Cover Crops on Soil Properties and Insecticide Efficacy 
 
The adsorptive capacity or cation exchange capacity of clay minerals and organic matter 
can affect the efficacy and persistence of soil applied insecticides.  Persistence and efficacy of 
soil applied insecticides tends to be lower in heavier textured soils (soils with higher proportions 
of clay; > 30% clay) and soils with high organic matter than in lighter textured soils (soils with 
higher sand and silt content) (Bailey and White 1964, Achik et al. 1989, Felsot and Lew 1989, 
Monke and Mayo 1990).  Leonard et al. (1994) reported that the efficacy of aldicarb and 
acephate applied in-furrow at-planting against thrips on a silt loam soil was not influenced by 
conventional or conservation tillage systems. 
Conservation tillage practices offer several benefits compared to conventional tillage 
practices including erosion control, fuel savings, and improved soil quality.  Salinas-Garcia et al. 
(1997), Smart and Bradford (1999), and Ding et al. (2002) reported that no tillage practices 
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significantly increased soil organic matter in plots maintained using conservation tillage 
practices for > five years compared to those maintained with conventional tillage practices.  
Millhollon and Moreau (1994), Hu et al. (1997), Kuo et al. (1997), and Mullen et al. (1998) 
reported that the use of winter-spring cover crops resulted in increased soil organic matter.  
Production practices that promote organic matter accumulation, such as conservation tillage and 
winter cover crops, may influence the efficacy of soil applied insecticides. 
Objectives 
I. To estimate thrips species composition on seedling cotton in the major cotton production 
areas of Louisiana. 
II. To evaluate the efficacy of selected at-planting soil insecticide strategies against thrips 
infesting cotton seedlings across different soil environments in Northeast Louisiana. 
III. To evaluate the influence of winter cover crops on efficacy of aldicarb against thrips 
infesting cotton seedlings. 
IV. To evaluate the efficacy of at-planting soil applied insecticides against tarnished plant 
bug. 
V. To evaluate the impact of seedling thrips infestations on yield distribution and maturity 
of cotton in Northeast Louisiana. 
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 CHAPTER 2 
SURVEYS OF THRIPS SPECIES INFESTING COTTON SEEDLINGS IN LOUISIANA 
Introduction 
Flower thrips, Frankliniella tritici (Fitch); tobacco thrips, Frankliniella fusca (Hinds); 
western flower thrips, Frankliniella occidentalis (Pergande); onion thrips, Thrips tabaci 
(Lindeman); and soybean thrips Neohydatothrips variabilis (Beach) are considered pests of 
cotton during seedling development.  Thrips species composition varies on cotton in the United 
States geographically.  Flower thrips and soybean thrips were reported to be the most abundant 
thrips species infesting cotton seedlings in Texas (Gaines 1934).  In Mississippi, flower thrips, 
tobacco thrips, soybean thrips, and Frankliniella runneri (Morgan) were the most common 
species (Dunham and Clark 1937).  Lambert (1985) observed both flower thrips and tobacco 
thrips as the dominant species attacking cotton seedlings in Georgia; however, All et al. (1992) 
reported tobacco thrips as the most common species.  In South Carolina, Watts (1937) 
identified flower thrips, tobacco thrips, onion thrips and soybean thrips on cotton seedlings; 
however, subsequent surveys of cotton seedlings in South Carolina found western flower thrips, 
tobacco thrips and flower thrips (DuRant et al. 1994).  In Oklahoma, western flower thrips was 
the predominant thrips species infesting cotton seedlings during 1990 (Karner and Cole 1992).  
In Louisiana, some variability in thrips species composition on cotton seedlings has been 
observed among previous surveys, but all indicated that tobacco thrips was the most common 
species (Sharp and Eddy 1938, Newsom et al. 1953, Burris 1980, Graves et al. 1987).  Western 
flower thrips were not reported on cotton seedlings in Louisiana in these surveys. 
Western flower thrips have not been reported on cotton seedlings in Alabama, 
Arkansas, Louisiana, or Tennessee.  This species has been found on cotton seedlings in Texas 
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 (Gaines 1965), Mississippi (Reed 1988), California (Bailey 1938, Leigh 1984), New Mexico 
(Race 1961), Oklahoma (Karner and Cole 1992), South Carolina (DuRant et al. 1994), and 
Georgia (All et al. 1995).  The concern over the occurrence of western flower thrips as a 
common species on cotton seedlings arises from insecticide resistance in populations of 
western flower thrips (Immaraju et al. 1992, Brødsgaard 1994, Zhao et al. 1995a, Zhao et al. 
1995b, Jensen 1998, Kontsedalov et al. 1998) making them more difficult to control than other 
species.  Also, western flower thrips appear to be more damaging to cotton seedlings than 
tobacco thrips (Faircloth et al. 2000).  The objective of this project was to survey the thrips 
species infesting cotton seedlings in Louisiana. 
Materials and Methods 
Whole Plant Samples of Cotton Seedlings 
 Thrips adults were collected from cotton seedlings at the Northeast Research Station, St. 
Joseph, LA; Macon Ridge Station, Winnsboro, LA; Dean Lee Research Station, Alexandria, 
LA; and the Red River Research Station, Bossier City, LA during 1996 to 1998.  These sites 
represented samples from northeast, west-central, central, and northwest cotton production 
regions (Figure 2.1). 
Alexandria
Bossier City
Winnsboro St. Joseph
Figure 2.1.  Thrips sampling locations during 1996-1998. 
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 The cotton variety Stoneville 474 was grown at all location and cultural practices 
recommended by the LSU AgCenter were followed.  Planting dates, crop emergence dates, soil 
temperature at planting and rainfall occurring from planting date till end of sampling is detailed 
in Table 2.1. 
Soil types are listed in Table 2.2.  Plant samples (40 plants per sample) were removed 
weekly from areas of non-treated cotton between 7 and 42 d after emergence (DAE).  Samples 
were processed using whole plant washing procedures (Burris et al. 1990).  Insect samples were 
preserved in a 70% ethanol solution. 
Table 2.1.  List of planting dates, emergence dates, soil temperatures at planting, and rainfall 
occurring from planting to the end of thrips sampling. 
      
    Soil temperature Rainfall from planting to  
      
Year Location Planting Date Emergence Date at planting1 end of thrips sampling period1 
      
      
1996 Alexandria 30 Apr 7 May 13.9°C 11.7cm 
      
 Bossier City 23 Apr 1 May 20.6°C 14.1cm 
      
 St. Joseph 7 May 15 May 26.7°C 11.4cm 
      
 Winnsboro 1 May 8 May 12.2°C 8.3cm 
      
1997 Alexandria 8 May 14 May 16.7°C 17.8cm 
      
 Bossier City 9 May 14 May 20.0°C 15.1cm 
      
 St. Joseph 6 May 12 May 20.0°C 21.8cm 
      
 Winnsboro 2 May 9 May 16.7°C 19.8cm 
      
1998 Alexandria 4 May 12 May 20.0°C 3.9cm 
      
 Bossier City 24 Apr 5 May 16.7°C 3.5cm 
      
 St. Joseph 24 Apr 1 May 15.6°C 2.9cm 
      
 Winnsboro 23 Apr 4 May 12.7°C 5.3cm 
       
1Soil temperature and rainfall data provided by the Southern Regional Climate Center, 
Louisiana State University, Baton Rouge, LA. 
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 Table 2.2.  Soil series names and descriptions. 
   
Location Soil series name Soil series description 
   
   
Alexandria Norwood silt loam1 Fine-silty, mixed, superactive, hyperthermic Fluventic Eutrudept5 
   
Bossier City Yahola very fine sandy loam2 Coarse-loamy, mixed, superactive, calcareous, thermic Udic Ustifluevent5 
   
St. Joseph Commerce silt loam3 Fine-silty, mixed, superactive, nonacid, thermic Fluvaquentic Endoaquept5 
   
Winnsboro Gigger silt loam4 Fine-silty, mixed, thermic Typic Fragiudalf5 
    
1Kerr et al. 1980. 
2Chaffin et al. 1962. 
3Weems et al. 1968. 
4Martin et al. 1981. 
5Anonymous 2002 
 
Pan Trap Surveys 
During 1996 and 1998, at 7 DAE pan traps were placed at ca 12.2 to 15.2 m intervals 
within the same areas utilized for the surveys of whole plants to collect immigrating species.  
Trap construction consisted of a box with two sides 6.4 cm wide x 14 cm long, and two sides 
6.4 cm wide x 15.6 cm long.  The sides were fabricated from 0.64 cm thick plexiglas.  The 
bottom dimensions were 15.6 cm x 15.6 cm.  Four 0.64 cm diameter drain holes were drilled 
into each side at 2.54 cm from the top edge and centered along the length of the sidepiece to 
facilitate drainage of excess water from rain.  The holes were covered with fine mesh screening 
(45 micron) material to prevent loss of insects.  Four 2.54 cm square pieces of plexiglas were 
attached perpendicular to the underside of the trap bottom.  Two of these pieces were centered 
on opposing sides 1.27 cm from the edge.  The other two pieces were centered on the other 
opposing sides 3.8 cm from the trap edges.  These pieces secured the trap to an 8.9 cm diameter 
laboratory ring stand support.  The laboratory ring stand was attached to a piece of 1.27 cm 
steel rod approximately 50 cm in length.  The steel rod was driven into the center of a cotton 
row.  The interior of the traps was painted bright yellow, while the outside was painted white.  
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 One week after emergence, four traps were placed within the crop row and at 5.1 to 10.2 cm 
above the crop canopy approximately 3 m from the field border at each sample site.  Traps 
were filled with a 60% ethylene glycol solution and contents were collected weekly.  Insects 
were separated from the ethylene glycol solution by filtering through a 45-micron sieve placed 
inside a 15.2 cm diameter funnel placed over a 0.95 l glass jar.  The filtered solution was 
recycled to the trap and insects on the sieve were washed into a container and stored in 70% 
ethanol.  Insects collected from all four traps were pooled into one weekly sample for that 
location.   
Thrips Identification 
Species identification was determined only for thrips adults because comprehensive 
keys to thrips larvae do not exist.  Thrips adults were mounted individually on glass microscope 
slides with carboxylated methylcellulose mounting media (CMC 10, Master Chemical Co., 
Bensenville, IL) and covered with glass slips.  Thrips adults (≤ 50 individuals per sample) were 
identified to species based on morphological characteristics (Stannard 1968, Childers and 
Beshear 1992, Oetting et al. 1993) utilizing a compound microscope (40X objective yielding 
400X total magnification).  Within each location, the occurrence of thrips species from 7 to 42 
DAE for plant surveys and from 14 to 42 DAE for trap surveys was subjected to analysis of 
variance (SAS Institute 1990).  Years served as replications and means were separated 
according to Fisher’s Protected Least Significant Difference.  
Results 
Surveys of Cotton Seedlings 
At Alexandria, tobacco thrips accounted for 90%, 89%, and 98% of adults identified in 
1996, 1997, and 1998, respectively (Table 2.3). Western flower thrips represented 3% and 1%  
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 Table 2.3. Thrips species infesting cotton seedlings in Louisiana during 1996 to 1998. 
   
  Percent of total sample 
   
   
Location/Year N1 Tobacco thrips Western flower thrips Flower thrips Soybean thrips M. abdominalis2 
       
       
Alexandria       
       
1996 237 90 3 4 3 0 
       
1997 67 89 0 4 6 1 
       
1998 168 98 1 1 0 0 
       
Bossier City       
       
1996 184 68 28 2 2 0 
       
1997 75 75 3 19 1 2 
       
1998 168 97 0 1 2 0 
      
St. Joseph      
       
1996 32 65 0 19 15 0 
       
1997 55 91 0 7 0 2 
       
1998 195 96 1 0 3 0 
       
Winnsboro       
       
1996 108 39 30 11 20 0 
       
1997 60 63 0 15 20 2 
       
1998 86 84 0 0 16 0 
       
 
1Total number of thrips identified. 
2Microcephalothrips abdominalis (Crawford). 
 
of the total identified in 1996 and 1998, respectively.  No western flower thrips were collected 
in 1997.  The occurrence of soybean thrips and flower thrips was low and ranged from 0% to 
6% and 1% to 4%, respectively, during 1996 to 1998.  Microcephalothrips abdominalis 
(Crawford) represented 1% of the total identified during 1997.  There were no significant 
differences among sample dates for the occurrence of tobacco thrips (F=2.19, df=5,10, 
P=0.14), western flower thrips (F=0.93, df=5,10, P=0.50), flower thrips (F=0.36, df=5,10, 
P=0.86), soybean thrips (F=2.41, df=5,10, P=0.11), or Microcephalothrips abdominalis 
(F=1.00, df=5,10, P=0.47) (Table 2.4). 
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 Table 2.4.  Mean occurrence of thrips species collected from cotton seedlings at Alexandria 
from 7 to 42 DAE. 
   
  Percent of total sample 
   
       
Days after  Tobacco Western Flower Soybean Microcephalothrips
       
emergence N1 thrips flower thrips thrips thrips abdominalis 
       
       
7 73 95.8a 4.1a 0.0a 0.0a 0.0a 
       
14 107 94.8a 0.6a 3.4a 1.1a 0.0a 
       
21 129 93.9a 0.0a 5.6a 0.5a 0.0a 
       
28 102 93.0a 0.7a 0.8a 5.5a 0.0a 
       
35 26 84.8a 0.0a 6.3a 8.9a 0.0a 
       
42 35 60.7a 16.7a 4.8a 13.1a 4.8a 
       
       
F  2.19 0.93 0.36 2.41 1.0 
df  5,10 5,10 5,10 5,10 5,10 
P>F  0.14 0.50 0.86 0.11 0.47 
        
Means within columns followed by a common letter are not significantly different (P=0.05; FPLSD). 
1Number of thrips adults identified during 1996 to 1998. 
 
At Bossier City, tobacco thrips and western flower thrips represented 68% and 28%, 
respectively, of adults identified in 1996 (Table 2.3).  In 1997, tobacco thrips (75%) and flower 
thrips (19%) were the most abundant species.  Western flower thrips represented 3% of the 
total, while Microcephalothrips abdominalis accounted for 2% of the total during 1997.  
Tobacco thrips represented 97% of adults in 1998.  No western flower thrips were collected 
during 1998.  The occurrence of tobacco thrips (F=2.20, df=5,10, P=0.14), western flower 
thrips (F=1.34, df=5,10, P=0.32), flower thrips (F=0.55, df=5,10, P=0.74), soybean thrips 
(F=0.77, df=5,10, P=0.59), or Microcephalothrips abdominalis (F=1.00, df=5,10, P=0.47) 
collected from cotton seedlings were not significantly different from 7 to 42 DAE (Table 2.5). 
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 Table 2.5.  Mean occurrence of thrips species collected from cotton seedlings at Bossier City 
from 7 to 42 DAE.  
   
  Percent of total sample 
   
       
Days after  Tobacco Western Flower Soybean Microcephalothrips
       
emergence N1 thrips flower thrips thrips thrips abdominalis 
       
       
7 66 91.0a 4.0a 5.0a 0.0a 0.0a 
       
14 49 87.6a 12.4a 0.0a 0.0a 0.0a 
       
21 58 85.2a 11.1a 3.7a 0.0a 0.0a 
       
28 156 80.4a 9.4a 8.8a 0.7a 0.7a 
       
35 37 70.1a 25.5a 0.0a 4.4a 0.0a 
       
42 23 33.3a 35.2a 3.7a 11.1a 16.7a 
       
       
F  2.20 1.34 0.55 0.77 1.00 
df  5,10 5,10 5,10 5,10 5,10 
P>F  0.14 0.32 0.74 0.59 0.47 
        
Means within columns followed by a common letter are not significantly different (P=0.05; FPLSD). 
1Number of thrips adults identified during 1996 to 1998. 
 
At St. Joseph, tobacco thrips accounted for 65% of adults identified, while flower thrips 
and soybean thrips represented 19% and 15%, respectively, during 1996 (Table 2.3).  In 1997 
and 1998, tobacco thrips accounted for 91% and 96% of adults identified, respectively.  
Western flower thrips were collected in 1998; however, they represented only 1% of the total.  
In 1997 Microcephalothrips abdominalis accounted for 2% of the total.  The occurrence of 
tobacco thrips (F=2.63, df=5,10, P=0.09), western flower thrips (F=1.00, df=5,10, P=0.47), 
flower thrips (F=1.54, df=5,10, P=0.26), soybean thrips (F=1.07, df=5,10, P=0.43), or 
Microcephalothrips abdominalis (F=1.00, df=5,10, P=0.47) collected from cotton seedlings did 
not significantly change from 7 to 42 DAE (Table 2.6). 
 36
 Table 2.6.  Mean occurrence of thrips species collected from cotton seedlings at St. Joseph 
from 7 to 42 DAE. 
   
  Percent of total 
   
       
Days after  Tobacco Western Flower Soybean Microcephalothrips
       
emergence N1 thrips flower thrips thrips thrips abdominalis 
       
       
7 96 97.4a 0.0a 2.6a 0.0a 0.0a 
       
14 58 99.4a 0.0a 0.0a 0.6a 0.0a 
       
21 56 69.3a 0.7a 4.8a 25.2a 0.0a 
       
28 33 93.3a 0.0a 6.7a 0.0a 0.0a 
       
35 4 33.3a 0.0a 33.3a 0.0a 33.3a 
       
42 35 49.2a 0.0a 47.2a 3.6a 0.0a 
       
       
F  2.63 1.00 1.54 1.07 1.00 
df  5,10 5,10 5,10 5,10 5,10 
P>F  0.09 0.47 0.26 0.43 0.47 
        
Means within columns followed by a common letter are not significantly different (P=0.05; FPLSD). 
1Number of thrips adults identified during 1996 to 1998. 
 
At Winnsboro, tobacco thrips (39%) was the most abundant species in 1996 (Table 2.3).  
Western flower thrips, soybean thrips, and flower thrips accounted for 30%, 20%, and 11%, 
respectively, of adults identified.  In 1997, tobacco thrips represented 63% of adults, followed 
by soybean thrips (20%), flower thrips (15%) and Microcephalothrips abdominalis (2%).  In 
1998, tobacco thrips and soybean thrips accounted for 84% and 16% of adults identified, 
respectively.  The occurrence of tobacco thrips (F=1.64, df=5,10, P=0.24), western flower 
thrips (F=1.00, df=5,10, P=0.47), flower thrips (F=1.03, df=5,10, P=0.45), soybean thrips 
(F=2.12, df=5,10, P=0.15), or Microcephalothrips abdominalis (F=1.00, df=5,10, P=0.47) 
collected from cotton seedlings did not significantly change from 7 to 42 DAE (Table 2.7). 
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 Table 2.7.  Mean occurrence of thrips species collected from cotton seedlings at Winnsboro 
from 7 to 42 DAE. 
   
  Percent of total sample 
   
       
Days after  Tobacco Western Flower Soybean Microcephalothrips 
       
emergence N1 thrips flower thrips thrips thrips abdominalis 
       
       
7 46 86.0a 14.0a 0.0a 0.0a 0.0a 
       
14 49 69.1a 5.6a 12.1a 13.2a 0.0a 
       
21 29 47.8a 11.1a 16.7a 7.8a 16.7a 
       
28 32 73.8a 14.3a 4.8a 7.1a 0.0a 
       
35 66 49.1a 8.9a 10.1a 32.0a 0.0a 
       
42 32 27.8a 11.1a 29.2a 31.9a 0.0a 
       
       
F  1.64 1.00 1.03 2.12 1.00 
df  5,10 5,10 5,10 5,10 5,10 
P>F  0.24 0.47 0.45 0.15 0.47 
        
Means within columns followed by a common letter are not significantly different (P=0.05; FPLSD). 
1Number of thrips adults identified during 1996 to 1998. 
 
Pan Trap Surveys 
At Alexandria during 1996, the species composition of thrips captured in pan traps was 
different compared to that in the plant survey.  Flower thrips were the predominant thrips 
species captured comprising 43% (Table 2.8).  Tobacco thrips, western flower thrips, soybean 
thrips, and Microcephalothrips abdominalis represented 34%, 17%, 5%, and 1%, respectively, 
of thrips adults.  During 1998, the species composition of thrips adults captured in pan traps 
was similar to that in the plant survey.  Tobacco thrips represented 84% of the thrips adults 
identified.  Flower thrips, soybean thrips, and other thrips species (Microcephalothrips 
abdominalis, onion thrips, and Chirothrips mexicanus Crawford) accounted for 6%, 1%, and 
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 6%, respectively, of the thrips adults identified.  No western flower thrips were collected during 
1998. 
The occurrence of flower thrips was significantly higher at 42 DAE compared to all 
other sample dates (F=21.16, df=4,2, P=0.05) (Table 2.9).  The occurrence of tobacco thrips 
(F=0.41, df=4,2, P=0.80), western flower thrips (F=0.50, df=4,2, P=0.75), soybean thrips 
(F=0.18, df=4,2, P=0.93), or other thrips species (F=0.78, df=4,2, P=0.63) collected from pan 
traps did not significantly change from 14 to 42 DAE. 
Table 2.8.  Summary of thrips species collected in pan traps placed among cotton seedlings in 
Louisiana during 1996 to 1998. 
   
  Percent of total sample 
       
       
Location/Year N1 Tobacco thrips Western flower thrips Flower thrips Soybean thrips Others 
       
       
Alexandria       
       
1996 99 34 17 43 5 12 
       
1998 143 87 0 6 1 63 
       
Bossier City       
       
1996 200 10 41 46 2 14 
       
1998 206 50 6 38 3 35 
      
St. Joseph      
       
1996 120 19 5 62 13 12 
       
1998 214 48 9 22 13 82 
       
Winnsboro       
       
1996 231 9 15 58 15 36 
       
1998 178 69 1 17 11 37 
       
 
1Total number of thrips identified. 
2Microcephalothrips abdominalis (Crawford). 
3Microcephalothrips abdominalis (Crawford) and Chirothrips mexicanus Crawford. 
4Merothrips morgani Hood. 
5Microcephalothrips abdominalis (Crawford), Chirothrips crassus Hinds, onion thrips, Caliothrips phaseoli 
(Hood), and two unidentified Tubulifera. 
6Microcephalothrips abdominalis (Crawford), onion thrips, Neohydatothrips tillea (Hood), and Scolothrips 
pallidus (Beach). 
7Microcephalothrips abdominalis (Crawford), onion thrips, and Plesiothrips perplexus (Beach). 
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 Table 2.9.  Mean occurrence of thrips species collected from pan traps at Alexandria from 14 to 
42 DAE. 
   
  Percent of total 
   
       
Days after  Tobacco Western Flower Soybean Other 
       
emergence N1 thrips flower thrips thrips thrips thrips species2 
       
       
14 55 60.4a 10.0a 22.5b 4.5a 2.5a 
       
21 114 60.0a 9.0a 24.1b 3.0a 3.9a 
       
28 23 95.7a 0.0a 0.0d 0.0a 4.3a 
       
35 13 84.6a 0.0a 7.7c 0.0a 7.7a 
       
42 37 55.6a 5.9a 31.0a 2.5a 5.0a 
       
       
F  0.41 0.50 21.16 0.18 0.78 
df  4,2 4,2 4,2 4,2 4,2 
P>F  0.80 0.75 0.05 0.93 0.63 
        
Means within columns followed by a common letter are not significantly different (P=0.05; FPLSD). 
1Number of thrips adults identified during 1996 and 1998. 
2Microcephalothrips abdominalis (Crawford) and Chirothrips mexicanus Crawford. 
 
At Bossier City, flower thrips (46%) and western flower thrips (41%) were the 
predominant species identified from the pan trap samples during 1996 (Table 2.8).  Tobacco 
thrips, soybean thrips, and Merothrips morgani Hood represented 10%, 2%, and 1%, 
respectively, of the thrips adults identified from the pan trap samples.  During 1998, tobacco 
thrips (50%) and flower thrips (38%) were the most common thrips species captured in the pan 
traps.  Western flower thrips, soybean thrips, and other thrips species (Microcephalothrips 
abdominalis, Chirothrips crassus Hinds, onion thrips, Caliothrips phaseoli (Hood), and two 
unidentified Tubulifera) accounted for 6%, 3%, and 3%, respectively of the thrips adults.  The 
occurrence of tobacco thrips (F=1.88, df=4,4, P=0.28), western flower thrips (F=0.90, df=4,4, 
P=0.54), flower thrips (F=1.39, df=4,4, P=0.38), soybean thrips (F=0.30, df=4,4, P=0.86), or 
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 other thrips species (F=0.62, df=4,4, P=0.67) collected from pan traps did not change 
significantly from 14 to 42 DAE (Table 2.10). 
At St. Joseph during 1996, flower thrips (62%) was the most common thrips species 
captured in pan traps (Table 2.8).  Tobacco thrips, soybean thrips, western flower thrips, and 
Microcephalothrips abdominalis represented 19%, 13%, 5%, and 1%, respectively, of thrips 
adults captured.  During 1998, tobacco thrips accounted for 48% of thrips adults captured.  
Flower thrips, soybean thrips, western flower thrips, and Microcephalothrips abdominalis 
represented 22%, 13%, 9%, and 8%, respectively.  The occurrence of tobacco thrips at 14 and 
35 DAE was significantly higher than that observed at 28 and 42 DAE (F=9.92, df=4,3, 
P=0.05).  The occurrence of western flower thrips (F=4.56, df=4,3, P=0.12), flower thrips  
Table 2.10.  Mean occurrence of thrips species collected from pan traps at Bossier City from 14 
to 42 DAE. 
   
  Percent of total sample 
   
   
Days after  Tobacco Western Flower Soybean Other 
       
emergence N1 thrips flower thrips thrips thrips thrips species2
       
       
14 99 35.3a 41.3a 21.3a 1.0a 1.0a 
       
21 95 15.2a 25.5a 57.4a 1.0a 1.0a 
       
28 118 44.1a 16.5a 35.4a 2.2a 1.5a 
       
35 37 19.7a 14.0a 60.2a 3.0a 3.0a 
       
42 57 29.1a 8.7a 56.2a 4.0a 1.5a 
       
       
F  1.88 0.90 1.39 0.30 0.62 
df  4,4 4,4 4,4 4,4 4,4 
P>F  0.28 0.54 0.38 0.86 0.67 
        
Means within columns followed by a common letter are not significantly different (P=0.05; FPLSD). 
1Number of thrips adults identified during 1996 and 1998. 
2Merothrips morgani Hood, Microcephalothrips abdominalis (Crawford), Chirothrips crassus Hinds, onion thrips, 
Caliothrips phaseoli (Hood), and two unidentified Tubulifera. 
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 (F=4.85, df=4,3, P=0.11), soybean thrips (F=2.18, df=4,3, P=0.27), or Microcephalothrips 
abdominalis (F=0.71, df=4,3, P=0.64) collected from pan traps did not change significantly 
from 14 to 42 DAE (Table 2.11). 
At Winnsboro during 1996, flower thrips accounted for 58% of the thrips species 
captured in pan traps (Table 2.8).  Western flower thrips, soybean thrips, tobacco thrips and 
other thrips species (Microcephalothrips abdominalis, onion thrips, Neohydatothrips tillea 
(Hood), and Scolothrips pallidus (Beach)) represented 15%, 15%, 9%, and 3%, respectively, of 
thrips adults captured.  During 1998, tobacco thrips accounted for 69% of thrips adults 
captured.  Flower thrips, soybean thrips, western flower thrips, and other thrips species 
(Microcephalothrips abdominalis, onion thrips, and Plesiothrips perplexus (Beach)) 
represented 17%, 11%, 1%, and 3%, respectively.  The occurrence of tobacco thrips (F=0.81,  
Table 2.11.  Mean occurrence of thrips species collected from pan traps at St. Joseph from 14 to 
42 DAE. 
   
  Percent of total sample 
   
       
Days after  Tobacco Western Flower Soybean Microcephalothrips
       
emergence N1 thrips flower thrips thrips thrips abdominalis 
       
       
14 59 51.3a 6.7a 23.1a 10.2a 8.7a 
       
21 74 33.3ab 7.2a 24.7a 28.8a 6.0a 
       
28 108 18.8b 6.7a 65.0a 6.9a 2.7a 
       
35 51 49.0a 5.9a 23.5a 17.7a 3.9a 
       
42 12 21.4b 24.3a 54.3a 0.0a 0.0a 
      
      
F  9.92 4.56 4.85 2.18 0.71 
df  4,3 4,3 4,3 4,3 4,3 
P>F  0.05 0.12 0.11 0.27 0.64 
        
Means within columns followed by a common letter are not significantly different (P=0.05; FPLSD). 
1Number of thrips adults identified during 1996 and 1998. 
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 df=4,4, P=0.58), western flower thrips (F=0.62, df=4,4, P=0.67), flower thrips (F=0.23, df=4,4, 
P=0.91), soybean thrips (F=0.87, df=4,4, P=0.55), or other thrips species (F=0.84, df=4,4, 
P=0.57) collected from pan traps did not change significantly from 14 to 42 DAE (Table 2.12). 
Table 2.12.  Mean occurrence of thrips species collected from pan traps at Winnsboro from 14 
to 42 DAE. 
   
  Percent of total sample 
   
   
Days after  Tobacco Western Flower Soybean Other 
       
emergence N1 thrips flower thrips thrips thrips thrips species2
       
       
14 137 40.8a 9.8a 29.8a 16.3a 3.3a 
       
21 59 44.6a 16.7a 29.3a 9.5a 0.0a 
       
28 68 35.3a 13.0a 33.3a 18.3a 0.0a 
       
35 37 32.4a 2.5a 42.5a 13.8a 8.8a 
       
42 108 34.4a 7.1a 45.4a 8.2a 4.9a 
       
       
F  0.81 0.62 0.23 0.87 0.84 
df  4,4 4,4 4,4 4,4 4,4 
P>F  0.58 0.67 0.91 0.55 0.57 
        
Means within columns followed by a common letter are not significantly different (P=0.05; FPLSD). 
1Number of thrips adults identified during 1996 and 1998. 
2Microcephalothrips abdominalis (Crawford), onion thrips, Neohydatothrips tillea (Hood), Scolothrips pallidus 
(Beach), and Plesiothrips perplexus (Beach). 
 
Discussion 
Tobacco thrips was the most common species observed on cotton seedlings at all 
locations in the whole plant surveys.  This species accounted for > 63% of the thrips adults in 
all instances, except at Winnsboro, in 1996.  In the pan trap surveys, tobacco thrips again was 
the most common thrips species collected at all locations during 1998.  The occurrence of 
tobacco thrips collected from cotton seedlings and pan traps did not change significantly during 
the sampling period at any location, with the exception of pan traps at St. Joseph where two 
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 peaks in the occurrence of tobacco thrips were observed.  The results of the cotton seedling 
surveys and the 1998 pan trap surveys are consistent with previous surveys in Georgia and 
Louisiana (Sharp and Eddy 1938, Newsom et al. 1953, Burris 1980, Lambert 1985, Graves et 
al. 1987, All et al. 1992, All et al. 1995) that identified tobacco thrips as the most common 
thrips species attacking cotton seedlings. 
The occurrence of flower thrips and soybean thrips varied from 0% to 20% of the total 
adults identified from the plant surveys.  In the pan trap surveys, flower thrips ranged from 
43% to 62% and was the dominant thrips species captured at all locations during 1996.  The 
occurrence of soybean thrips in the pan trap surveys ranged from 1% to 15%.  The occurrence 
of flower thrips and soybean thrips collected from cotton seedlings and pan traps did not 
change significantly during the sampling period at any location, with the exception of flower 
thrips captured by pan traps at Alexandria.  Watts (1937) observed variation in the occurrence 
of these species in South Carolina.  Flower thrips was the most common species infesting 
cotton seedlings from 1931 to 1935.  However, in 1936 soybean thrips displaced flower thrips 
as the most prevalent species. 
Western flower thrips was found at all locations in at least one year.  These are the first 
reports of western flower thrips infesting cotton seedlings in Louisiana.  This species 
represented 0% to 30% of the total identified from cotton seedlings during 1996.  During 1997 
and 1998, western flower thrips accounted for < 12% of adults identified.  In the trap surveys, 
the occurrence of western flower thrips ranged from 0% to 41%. The occurrence of western 
flower thrips collected from cotton seedlings and pan traps did not change significantly during 
the sampling period at any location.  Western flower thrips has been reported infesting cotton 
seedlings in Mississippi (Reed 1988) and it is also the predominant species reported infesting 
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 cotton seedlings in Oklahoma (Karner and Cole 1992) and South Carolina (DuRant et al. 1994).  
Western flower thrips also are present periodically in cotton flowers later in the growing season 
(Graves et al. 1987, Reed 1988, Reed and Reinecke 1990). 
The explanations for the variation in species proportions between the cotton seedling 
surveys and the water pan trap surveys during 1996 are unknown.  These differences could be 
attributed to the availability of attractive alternate host plants for flower thrips adjacent to the 
cotton or perhaps competitive exclusion from the plants by tobacco thrips. 
Accurate thrips species identification requires the use of a microscope capable of 400X 
magnification.  This requirement makes field identification impractical.  Pest managers are 
forced to regard thrips as a pest complex with little consideration for individual species.  
However, western flower thrips are tolerant to most commercial insecticides and are more 
difficult to control than other species.  In addition western flower thrips appear to be more 
damaging to cotton seedlings than the predominant species tobacco thrips (Faircloth et al. 
2000).  Based on these data, western flower thrips appear to represent a small percentage of the 
thrips population on seedling cotton in the Louisiana.  If large infestations of western flower 
thrips do occur during cotton seedling development, early season insect pest management 
strategies may need to be modified.   
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CHAPTER 3 
EFFICACY OF AT-PLANTING SOIL APPLIED INSECTICIDES ON SEEDLING 
THRIPS POPULATIONS IN NORTHEAST LOUISIANA 
 
Introduction 
Several species of thrips are seedling pests of cotton.  These include flower thrips, 
Frankliniella tritici (Fitch); tobacco thrips, Frankliniella fusca (Hinds); western flower thrips, 
Frankliniella occidentalis (Pergande); onion thrips, Thrips tabaci (Lindeman); and soybean 
thrips, Neohydatothrips variabilis (Beach).  Surveys have indicated that tobacco thrips were the 
most abundant species of thrips infesting seedling cotton in Louisiana (Sharp and Eddy 1938, 
Newsom et al. 1953, Burris 1980, Graves et al. 1987, Burris et al. 1989).  Soybean thrips are a 
relatively recent pest of cotton in Louisiana, possibly due to increased soybean acreage in the 
1960’s and 1970’s (Burris et al. 1989).  The surveys conducted to date in Louisiana have not 
reported western flower thrips as a pest on seedling cotton. 
Injury to plant tissue resulting from thrips feeding is characterized by areas of damaged 
cells, which appear wrinkled or depressed due to removal of the cellular contents.  The silvery 
appearance of injured plant tissue is a result of cellular fluids being replaced by air (Telford and 
Hopkins 1957, Reed and Reinecke 1990).  Damaged areas of leaves do not develop in a normal 
manner causing leaves to twist.  Distortion, malformation, and tearing of leaves occur at the site 
or sites of injury as leaf size increases.  Also, leaf margin areas curl upward and inward toward 
the mainstem (Telford and Hopkins 1957).  Severe thrips infestations may result in damage to 
or death of the apical meristem (Telford and Hopkins 1957, Reed 1988).  Thrips injured 
seedlings sometimes display proliferation of vegetative branches (Gaines 1934).  Thus 
development of an unusual growth pattern, commonly referred to as “crazy cotton”, results from 
the loss of apical dominance.  This growth response to thrips injury results in delayed crop 
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maturity (Gaines 1934, Dunham and Clark 1937, Watts 1937, Carter et al. 1989, Bourland et al. 
1992, Parker et al. 1992). 
Many researchers have illustrated the efficacy of the at-planting insecticides disulfoton, 
aldicarb, acephate, and imidacloprid against thrips (Race 1961, Beckham 1965, Hopkins and 
Taft 1965, Watson 1965, Cowan et al. 1966, Davis et al. 1966, Beckham 1970, Davis and 
Cowan 1972, Leser 1985, Terry and Barstow 1985, Ratchford et al. 1987, Ratchford et al. 1989, 
Burris et al. 1994b, Lentz and Austin 1994, Burris et a1. 1995, Graham et al. 1995, Herbert 
1998, Van Duyn et al. 1998, Faircloth et al. 1999, Van Tol and Lentz 1999, Lentz and Van Tol 
2000).  Yield responses to thrips injury and thrips control have varied.  Several researchers have 
reported yield reductions associated with thrips injury and/or positive yield responses when 
thrips were controlled (Watts 1937, Race 1961, Leigh 1963, Watson 1965, Davis et al. 1966, 
Davis and Cowan 1972, Leser 1985, Parker and Huffman 1985, Burris et al. 1994a, Roberts 
1994, Burris et al. 1995, Graham et al. 1995).  Other studies showed no significant effect on 
seedcotton yields when thrips infesting cotton seedlings were controlled (Parencia et al. 1957, 
Parencia et al. 1958, Leigh 1963, Hopkins and Taft 1965, Cowan et al. 1966, Davis et al. 1966, 
Beckham 1970, Harp and Turner 1976, Parker and Huffman 1985, Terry and Barstow 1985, 
Ratchford et al. 1987, Ratchford et al. 1989, Parker et al. 1992, Lentz and Austin 1994, Roberts 
1994, Burris et al. 1995).  The objectives of these studies were to evaluate the efficacy of 
selected at-planting soil insecticide strategies against thrips infesting cotton seedlings across 
different soil environments, to estimate the impact of thrips control strategies on maturity and 
yield of cotton, and to evaluate the influence of at-planting insecticides on the composition of 
thrips species infesting cotton seedlings. 
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Materials and Methods 
Studies were conducted during 1996 to 1998 to evaluate the efficacy of selected at-
planting insecticide treatments for control of thrips infesting cotton seedlings.  The influence of 
these treatments on thrips species composition, crop earliness, and lint yield also was evaluated.  
These studies were conducted at the St. Joseph location of the Northeast Research Station, near 
St. Joseph, LA and at the Macon Ridge location of the Northeast Research Station, near 
Winnsboro, LA.  These sites represented three different production environments differing in 
rainfall patterns and/or soil types.  Soil types and descriptions are detailed in Table 3.1.  The 
average annual rainfall for the St. Joseph and Winnsboro locations is 136.96 cm (Weems et al. 
1968) and 128.52 cm (Martin et al. 1981), respectively.  Cultural practices and integrated pest 
management strategies recommended by the LSU AgCenter were utilized to maintain plots in a 
consistent manner within each trial. 
Table 3.1.  Soil series names and descriptions. 
   
Location Soil series name Soil series description 
   
   
St. Joseph Commerce silt loam1 Fine-silty, mixed, superactive, nonacid, thermic Fluvaquentic Endoaquept3 
   
St. Joseph Sharkey Clay1 Very-fine, smectitic, thermic Chromic Epiaquert3 
   
Winnsboro Gigger silt loam2 Fine-silty, mixed, thermic Typic Fragiudalf3 
    
1Weems et al. 1968 
2Martin et al. 1981 
3Anonymous 2002 
 
Insecticide treatments were arranged in a randomized complete block design with four 
replications in all studies.  Insecticides treatments are listed in Table 3.2.  All insecticide treated 
seed (seed treatments) was treated at a commercial seed treatment facility.  Plots were four rows 
wide (1.02 m centers) x 13.72 m.  The cotton variety Stoneville 474 was utilized in all studies, 
and planted at a seeding rate of 13.1 seed/row m.  Planting dates, crop emergence dates, and soil 
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temperatures on dates of planting are detailed in Table 3.3.  Rainfall that occurred during the 
thrips sampling periods is illustrated in Figures 3.1, 3.2, and 3.3.  Heat unit accumulation from 
planting until harvest is illustrated in Figures 3.4, 3.5, and 3.6.  Heat units (HU) were calculated 
as: HU = [(maximum daily temperature + minimum daily temperature)/2] – 15.5, where 15.5°C 
(60°F) is the minimum adequate temperature for cotton plant development (Supak 1984).  
Rainfall and temperature data were provided by the Southern Regional Climate Center, 
Louisiana State University, Baton Rouge, LA. 
Table 3.2.  List of treatments. 
     
Common name Trade name Rate Application method1 Source 
     
     
Acephate Orthene 90S 1.01 kg AI/ha2 IFSAP Valent USA 
    Walnut Creek, CA 94596 
     
Imidacloprid Admire 2F 0.22 kg AI/ha2 IFSAP Bayer 
    Kansas City, MO 64120 
     
Acephate Orthene 80S 2.5 gm AI/kg seed3 ST Valent USA 
    Walnut Creek, CA 94596 
     
Imidacloprid Gaucho 4FS 2.5 gm AI/kg seed3 ST Gustafson 
    Dallas, TX 75266 
     
Aldicarb Temik 15G 0.56 kg AI/ha2 IFGAP Aventis Crop Science 
    Research Triangle Park, NC 27709 
     
Non-treated     
      
1IFSAP=In-furrow spray at-planting, ST=Seed treatment, IGAP=In-furrow granule at-planting. 
2kg AI/ha=kilograms active ingredient/hectare. 
3gm AI/kg seed=grams active ingredient/kilogram of seed. 
 
In trials conducted at the St. Joseph and Macon Ridge locations, cottonseed were planted 
with a row crop planter (John Deere, Inc., Moline, IL) equipped with 25.4 cm seed cones units 
(Almaco, Nevada, IA) mounted to replace the standard seed hoppers.  At the St. Joseph 
location, granular in-furrow treatments were applied with 20.32 cm belt cone applicators 
(Almaco, Nevada, IA) mounted to replace the standard granular applicators.  At the Winnsboro 
location, granular in-furrow treatments were applied with standard granular applicators.  In-
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furrow spray treatments were applied with a CO2 charged spray system through 25015 nozzles 
(Spraying Systems Co., Wheaton, IL) (1/row) mounted in front of the press wheels.  The spray 
tips were adjusted to spray a 5.1-7.6 cm band across the open seed furrow and calibrated to 
deliver 46.8 liters/ha finished spray at the St. Joseph location.  At the Winnsboro location, in-
furrow spray treatments were applied with a CO2 charged spray system through 80015 nozzles 
(Spraying Systems Co., Wheaton, IL) (1/row) mounted in front of the press wheels.  The spray 
tips were turned to spray a 7.6-10.2 cm band across the furrow and calibrated to deliver 46.8 
liters/ha finished spray.  Seed treatments were applied to the outer coat of the seed prior to 
planting. 
Control of thrips was measured by randomly selecting 5 plants per plot at 7, 11, 15, 19, 
23, and 27 d after emergence (DAE) in 1996, and at 7, 11, 15, 19, 23, 27, 31, and 35 DAE in 
1997 and 1998.  Plant samples were processed using whole plant washing procedures to remove  
Table 3.3.  List of planting dates, emergence dates, and  soil temperatures at planting. 
      
     Soil temperature 
      
Year Location Soil type Planting date Emergence date at planting1 
      
      
1996 St. Joseph Commerce Silt Loam 7 May 13 May 25.6°C 
      
 St. Joseph Sharkey Clay 6 May 13 May 26.1°C 
      
 Winnsboro Gigger Silt Loam 7 May 13 May 21.7°C 
      
1997 St. Joseph Commerce Silt Loam 6 May 13 May 20.0°C 
      
 St. Joseph Sharkey Clay 5 May 12 May 20.6°C 
      
 Winnsboro Gigger Silt Loam 7 May 13 May 16.1°C 
      
1998 St. Joseph Commerce Silt Loam 5 May 8 May 20.0°C 
      
 St. Joseph Sharkey Clay 6 May 11 May 21.1°C 
      
 Winnsboro Gigger Silt Loam 7 May 12 May 21.1°C 
       
1At depth of 5 cm.  Soil temperature data provided by the Southern Regional Climate Center, Louisiana State 
University, Baton Rouge, LA. 
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Figure 3.1.  Rainfall from planting until the end of thrips sampling during 1996 to 1998, 
Commerce silt loam, St. Joseph. 
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Figure 3.2.  Rainfall from planting until the end of thrips sampling during 1996 to 1998, 
Sharkey clay, St. Joseph. 
 55
 0
2
4
6
8
10
1 9 12 15 18 21 24 27 30 2 5 8
R
ai
nf
al
l (
cm
)
May June
1996
0
2
4
6
8
1 9 12 15 18 21 24 27 30 2 5 8 11 14 20
R
ai
nf
al
l (
cm
)
May June
1997
0
1
2
3
4
5
1 9 12 15 18 21 24 27 30 2 5 8 11 14 17
R
ai
nf
al
l (
cm
)
May June
1998
 
Figure 3.3.  Rainfall from planting until the end of thrips sampling during 1996 to 1998, Gigger 
silt loam, Winnsboro. 
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Figure 3.4.  Heat unit accumulation from planting until the end of harvest during 1996 to 1998, 
Commerce silt loam, St. Joseph. 
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Figure 3.5.  Heat unit accumulation from planting until the end of harvest during 1996 to 1998, 
Sharkey clay, St. Joseph. 
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Figure 3.6.  Heat unit accumulation from planting until the end of harvest during 1996 to 1998, 
Gigger silt loam, Winnsboro. 
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insects (Burris et al. 1990).  Insects were counted with the aid of a dissecting microscope.  
Thrips adults from individual plots of a treatment on each sampling date were pooled into a 
single sample, thus yielding a single sample per treatment for each sampling date for species 
identification. 
Thrips adults were mounted individually on glass microscope slides with carboxylated 
methyl cellulose mounting media (CMC 10, Master Chemical Co., Bensenville, IL) and covered 
with glass slips.  Thrips were identified to species by morphological characteristics (Stannard 
1968, Childers and Beshear 1992, Oetting et al. 1993) utilizing a compound microscope (40X 
objective yielding 400X total magnification).   
Crop yield and earliness were determined by harvesting the center two rows of each plot 
with a spindle-type cotton harvester (John Deere, Inc., Moline, IL).  Harvest dates are listed in 
Table 3.4. 
Table 3.4.  List of locations, soil types, and harvest dates. 
     
Year Location Soil type First harvest date Second harvest date 
     
     
1996 St. Joseph Commerce Silt Loam 23 September 8 October 
     
 St. Joseph Sharkey Clay 24 September 8 October 
     
 Winnsboro Gigger Silt Loam 26 September 10 October 
     
1997 St. Joseph Commerce Silt Loam 19 September 2 October 
     
 St. Joseph Sharkey Clay 19 September 2 October 
     
 Winnsboro Gigger Silt Loam 30 September 20 October 
     
1998 St. Joseph Commerce Silt Loam 17 September -1 
     
 St. Joseph Sharkey Clay 5 October -1 
     
 Winnsboro Gigger Silt Loam 25 September -1 
      
1Tests were harvested only once during 1998. 
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In 1998, the cotton crop matured more rapidly than usual and studies were terminated 
after the first harvest.  Lint percentage was determined by hand harvesting 25 bolls per plots and 
separating the seed and lint with a 10 saw laboratory cotton gin. 
Thrips population density and species composition data for individual sample dates were 
pooled to determine mean treatment effects across the entire sampling period.  Thrips species 
data was analyzed using years as replications.  All data were subjected to analysis of variance 
(SAS Institute 1990).  Means were separated according to Fisher’s Protected Least Significant 
Difference. 
Results 
The soil types on which these studies were conducted differ considerably in their 
physical and chemical properties, as well as their geological origins and genesis.  Significant 
interactions between years and soil types (F=20.66, df=4,152, P<0.01), soil types and 
insecticide treatments (F=2.21, df=10,152, P=0.02), and years and soil types and insecticide 
treatments (F=1.73, df=20,152, P=0.03) were observed for densities of thrips adults (Table 3.5). 
Significant interactions between years and soil types (F=15.05, df=4,152, P<0.01), years and 
insecticide treatments (F=9.02, df=10,152, P<0.01), soil types and insecticide treatments 
(F=5.92, df=10,152, P<0.01), and years and soil types and insecticide treatments (F=6.40, 
df=20,152, P<0.01) were observed for densities of thrips larvae.  Significant interactions 
between years and soil types were observed for percent first harvest (F=28.69, df=2,97, 
P<0.01), first harvest lint yield (F=183.15, df=4,150, P<0.01), and total lint yield (F=158.80, 
df=4,150, P<0.01).  Therefore, all data except thrips species data will be presented by soil type 
and year. 
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Table 3.5.  Analysis of variance summary for densities of thrips adults and thrips larvae, percent 
first harvest, first harvest lint yield, and total lint yield. 
      
  Mean thrips / plant Crop maturity  First harvest  
       
Effect Statistics Adults Larvae (percent first harvest) lint yield Total lint yield 
       
       
Year x Soil Type       
 F 20.66 15.05 28.69 183.15 158.80 
 df 4,152 4,152 2,97 4,150 4,150 
 P>F <0.01** <0.01** <0.01** <0.01** <0.01** 
       
Year x Insecticide       
 F 1.83 9.02 0.72 0.37 0.27 
 df 10,152 10,152 5,97 10,150 10,150 
 P>F 0.06 <0.01** 0.61 0.96 0.99 
       
Soil Type x Insecticide       
 F 2.21 5.92 0.99 0.56 0.52 
 df 10,152 10,152 10,97 10,150 10,150 
 P>F 0.02* <0.01** 0.45 0.85 0.88 
       
Year x Soil Type x Insecticide       
 F 1.73 6.40 0.65 0.97 0.41 
 df 20,152 20,152 10,97 20,150 20,150 
 P>F 0.03* <0.01** 0.77 0.97 0.99 
       
*Significant at P < 0.05. 
**Significant at P < 0.01. 
Commerce Silt Loam, St. Joseph 
All of the insecticide treatments resulted in significantly lower densities of thrips adults 
compared to the non-treated control during 1996 (F=2.82, df=5,15, P=0.05) (Table 3.6).  Plots 
treated with aldicarb applied as an in-furrow granule had significantly lower densities of thrips 
adults compared to plots treated with imidacloprid applied as a seed treatment.  All of the 
insecticide treatments significantly reduced densities of thrips larvae compared to the non-
treated control (F=19.91, df=5,15, P<0.01).  The application of an at-planting insecticide 
significantly improved crop maturity as measured by the percent of the crop harvested during 
the first harvesting operation (F=10.32, df=5,15, P<0.01) and first harvest lint yield (F=4.61, 
df=5,15, P=0.01).  No significant differences among treatments were observed for total lint 
yield (F=1.32, df=5,15, P=0.30). 
During 1997, the application of an at-planting insecticide significantly reduced densities 
of thrips adults (F=6.21, df=5,15, P<0.01) and thrips larvae (F=28.17, df=5,15, P<0.01)  
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Table 3.6.  Impact of at-planting insecticides on densities of thrips adults and thrips larvae, crop 
maturity, first harvest lint yield, and total lint yield, Commerce silt loam, St. Joseph, 1996-1998. 
       
 Rate / ha Application Mean thrips / plant Crop maturity First harvest Total lint yield 
        
Treatment / Year kg (AI) Method1 Adults Larvae percent first harvest lint yield kg / ha kg / ha 
        
        
1996        
        
Acephate 1.01 IFSAP 0.60abc 1.48b 87.6a 1638.6a 1873.0a 
        
Imidacloprid 0.22 IFSAP 0.61abc 0.54b 87.7a 1610.3a 1839.0a 
        
Acephate 4.02 ST 0.54bc 1.22b 86.9a 1624.6a 1873.0a 
        
Imidacloprid 2.52 ST 0.90a 1.46b 89.1a 1687.3a 1896.2a 
        
Aldicarb 0.56 IFGAP 0.38c 0.33b 89.1a 1627.9a 1828.2a 
        
Non-treated   0.72ab 9.51a 81.4b 1465.0b 1803.2a 
        
        
F   2.82 19.91 10.32 4.61 1.35 
df   5,15 5,15 5,15 5,15 5,15 
P>F   0.05 <0.01 <0.01 0.01 0.30 
        
1997        
        
Acephate 1.01 IFSAP 0.58b 1.05b 83.9a 1194.8a 1145.8a 
        
Imidacloprid 0.22 IFSAP 0.62b 1.02b 86.5a 1302.3a 1509.6a 
        
Acephate 4.02 ST 0.63b 3.16b 88.2a 1364.2a 1543.8a 
        
Imidacloprid 2.52 ST 0.99b 1.77b 88.9a 1284.1a 1443.7a 
        
Aldicarb 0.56 IFGAP 0.48b 1.55b 88.9a 1393.0a 1572.9a 
        
Non-treated   1.64a 19.06a 77.0a 1113.0a 1372.3a 
        
        
F   6.21 28.17 1.58 1.10 0.58 
df   5,15 5,15 5,15 5,15 5,15 
P>F   <0.01 <0.01 0.23 0.40 0.72 
        
1998        
        
Acephate 1.01 IFSAP 1.86bc 3.24b -3 -3 1785.3a 
        
Imidacloprid 0.22 IFSAP 2.02bc 2.23b - - 1783.1a 
        
Acephate 4.02 ST 1.51c 4.17b - - 1768.1a 
        
Imidacloprid 2.52 ST 3.34a 9.10a - - 1799.4a 
        
Aldicarb 0.56 IFGAP 1.69bc 3.73b - - 1663.9a 
        
Non-treated   2.31b 7.34a - - 1697.4a 
        
        
F   9.21 7.48 - - 0.64 
df   5,15 5,15 - - 5,14 
P>F   <0.01 <0.01 - - 0.67 
        
Means within columns for each year followed by a common letter are not significantly different (P=0.05; FPLSD). 
1IFSAP=In-furrow spray at-planting, ST=Seed treatment, IFGAP=In-furrow granule at-planting. 
2gm/kg seed.   
3Tests were harvested only once during 1998.
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compared to the non-treated control (Table 3.6).  The addition of an at-planting insecticide did 
not significantly improve crop maturity as measured by the percent of the crop harvestable 
during the first harvesting operation (F=1.58, df=5,15, P=0.23), first harvest lint yield (F=1.10, 
df=5,15, P=0.40), or total lint yield (F=0.58, df=5,15, P=0.72). 
Plots treated with acephate applied as a seed treatment had significantly lower densities 
of thrips adults compared to imidacloprid applied as a seed treatment during 1998 (F=9.21, 
df=5,15, P<0.01) (Table 3.6).  All of the insecticide treatments, except imidacloprid applied as a 
seed treatment, significantly reduced densities of thrips larvae compared to the non-treated  
control (F=7.48, df=5,15, P<0.01).  The addition of an at-planting insecticide did not 
significantly improve total lint yield (F=0.64, df=5,15, P=0.67). 
Sharkey Clay, St. Joseph 
Plots treated with aldicarb had significantly lower densities of thrips adults compared to 
plots treated with any of the other insecticide treatments, except acephate applied as an in-
furrow spray, and the non-treated plots during 1996 (F=4.18, df=5,15, P=0.01) (Table 3.7).  All 
of the insecticide treatments significantly reduced densities of thrips larvae compared to the 
non-treated control (F=45.73, df=5,15, P<0.01).  Plots treated with acephate, applied as an in-
furrow spray and seed treatment, imidacloprid, applied as an in-furrow spray, and aldicarb had 
significantly fewer thrips larvae compared to plots treated with imidacloprid applied as a seed 
treatment.  Also, the aldicarb treated plots had significantly lower densities of thrips larvae 
compared to plots treated with acephate applied as a seed treatment.  The addition of an at-
planting insecticide significantly improved crop earliness as measured by the percent of the crop 
harvested during the first harvest operation (F=7.41, df=5,15, P<0.01).  The addition of an at- 
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Table 3.7.  Impact of at-planting insecticides on densities of thrips adults and thrips larvae, crop 
maturity, first harvest lint yield, and total lint yield, Sharkey clay, St. Joseph, 1996-1998. 
       
 Rate / ha Application Mean thrips / plant Crop maturity First harvest Total lint yield 
        
Treatment / Year kg (AI) Method1 Adults Larvae percent first harvest lint yield kg / ha kg / ha 
        
        
1996        
        
Acephate 1.01 IFSAP 1.13bc 3.03cd 80.6ab 1341.5a 1665.5a 
        
Imidacloprid 0.22 IFSAP 1.32ab 3.64cd 82.6a 1343.4a 1617.1a 
        
Acephate 4.02 ST 1.30ab 4.38c 81.1ab 1256.6a 1545.6a 
        
Imidacloprid 2.52 ST 1.62a 9.16b 78.6b 1252.4a 1576.0a 
        
Aldicarb 0.56 IFGAP 0.74c 1.89d 80.8ab 1381.0a 1703.0a 
        
Non-treated   1.49ab 13.28a 73.8c 1166.5a 1579.6a 
        
     
F   4.18 45.73 7.41 0.79 0.30 
df   5,15 5,15 5,15 5,15 5,15 
P>F   0.01 <0.01 <0.01 0.57 0.90 
        
1997        
        
Acephate 1.01 IFSAP 0.46cd 3.56bc 90.6a 727.2a 800.0a 
        
Imidacloprid 0.22 IFSAP 0.74b 3.99b 87.7a 706.7a 795.6a 
        
Acephate 4.02 ST 0.61bcd 2.04bc 91.0a 800.5a 879.1a 
        
Imidacloprid 2.52 ST 0.64bc 1.73d 89.6a 765.5a 853.0a 
        
Aldicarb 0.56 IFGAP 0.36d 1.03d 85.8a 651.3a 746.8a 
        
Non-treated   1.06a 12.12a 85.3a 600.0a 697.6a 
        
      
F   8.63 46.68 1.54 1.35 1.18 
df   5,15 5,15 5,15 5,15 5,15 
P>F   <0.01 <0.01 0.24 0.30 0.36 
        
1998        
        
Acephate 1.01 IFSAP 1.63a 3.92bc -3 -3 1636.1a 
        
Imidacloprid 0.22 IFSAP 2.03a 6.81ab - - 1699.3a 
        
Acephate 4.02 ST 1.69a 5.02abc - - 1729.3a 
        
Imidacloprid 2.52 ST 2.11a 7.25ab - - 1723.4a 
        
Aldicarb 0.56 IFGAP 1.58a 3.04c - - 1836.7a 
        
Non-treated   2.32a 8.00a - - 1603.8a 
        
       
F   1.66 2.83 - - 0.08 
df   5,15 5,15 - - 5,15 
P>F   0.21 0.05 - - 0.08 
        
Means within columns for each year followed by a common letter are not significantly different (P=0.05; FPLSD). 
1IFSAP=In-furrow spray at-planting, ST=Seed treatment, IFGAP=In-furrow granule at-planting. 
2gm/kg seed. 
3Tests were harvested only once during 1998. 
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planting insecticide did not significantly improve first harvest lint yield (F=0.79, df=5,15, 
P=0.57) or total lint yield (F=0.30, df=5,15, P=0.90). 
During 1997, all of the insecticide treatments significantly reduced densities of thrips 
adults compared to the non-treated control (F=8.63, df=5,15, P<0.01) (Table 3.7).  Plots treated 
with aldicarb had significantly lower densities of thrips adults compared to plots treated with 
imidacloprid applied as an in-furrow spray or as a seed treatment.  All of the insecticide 
treatments significantly reduced densities of thrips larvae compared to the non-treated control 
(F=46.68, df=5,15, P<0.01).  Plots treated with aldicarb or imidacloprid applied as a seed 
treatment had significantly fewer thrips larvae compared to plots treated with imidacloprid 
applied as an in-furrow spray or plots treated with acephate applied as an in-furrow spray or as a 
seed treatment.  The application of an at-planting insecticide did not significantly improve crop 
earliness as measured by the percent of the crop harvested during the first harvest operation 
(F=1.54, df=5,15, P=0.24), first harvest lint yield (F=1.35, df=5,15, P=0.30), or total lint yield 
(F=1.18, df=5,15, P=0.36). 
The application of an at-planting insecticide did not significantly reduce densities of 
thrips adults during 1998 (F=1.66, df=5,15, P=0.21) (Table 3.7).  Plots treated with aldicarb or 
acephate applied as an in-furrow spray had significantly fewer thrips larvae compared to the 
non-treated plots (F=2.83, df=5,15, P=0.05).  The addition of an at-planting insecticide did not 
significantly improve total lint yield (F=0.08, df=5,15, P=0.08). 
Gigger Silt Loam, Winnsboro 
Plots treated with aldicarb had significantly lower densities of thrips adults compared to 
plots treated with imidacloprid applied as an in-furrow spray or as a seed treatment and the non-
treated plots during 1996 (F=3.53, df=5,15, P=0.03) (Table 3.8).  All of the insecticide  
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Table 3.8.  Impact of at-planting insecticides on densities of thrips adults and thrips larvae, crop 
maturity, first harvest lint yield, and total lint yield, Gigger silt loam, Winnsboro, 1996-1998. 
       
 Rate / ha Application Mean thrips / plant Crop maturity First harvest Total lint yield 
        
Treatment / Year kg (AI) Method1 Adults Larvae percent first harvest lint yield kg / ha kg / ha 
        
        
1996        
        
Acephate 1.01 IFSAP 1.56ab 1.59b 83.9a 1309.0a 1557.9a 
        
Imidacloprid 0.22 IFSAP 2.03a 1.84b 87.4a 1445.6a 1655.1a 
        
Acephate 4.02 ST 1.53ab 0.91b 83.9a 1312.6a 1565.3a 
        
Imidacloprid 2.52 ST 1.99a 1.93b 85.8a 1333.9a 1553.5a 
        
Aldicarb 0.56 IFGAP 0.92b 0.79b 86.3a 1333.4a 1544.8a 
        
Non-treated   2.17a 6.51a 80.1b 1201.8a 1498.6a 
        
       
F   3.53 7.04 3.89 1.65 1.01 
df   5,15 5,15 5,13 5,13 5,13 
P>F   0.03 <0.01 0.02 0.21 0.45 
        
1997        
        
Acephate 1.01 IFSAP 0.50bc 1.68b 94.5a 1440.6a 1525.4a 
        
Imidacloprid 0.22 IFSAP 0.73ab 0.98bc 95.7a 1715.3a 1795.7a 
        
Acephate 4.02 ST 0.73ab 1.64b 96.7a 1603.8a 1659.6a 
        
Imidacloprid 2.52 ST 0.79ab 1.18bc 94.5a 1550.4a 1638.9a 
        
Aldicarb 0.56 IFGAP 0.25c 0.42c 95.5a 1554.8a 1627.8a 
        
Non-treated   0.99a 4.11a 92.5a 1440.6a 1525.4a 
        
       
F   5.05 11.25 1.72 1.94 1.45 
df   5,15 5,15 5,15 5,15 5,15 
P>F   <0.01 <0.01 0.19 0.15 0.26 
        
1998        
        
Acephate 1.01 IFSAP 2.13b 5.42cd -3 -3 719.9a 
        
Imidacloprid 0.22 IFSAP 1.83b 3.22de - - 835.6a 
        
Acephate 4.02 ST 2.18b 7.68b - - 746.7a 
        
Imidacloprid 2.52 ST 2.34ab 6.81bc - - 699.0a 
        
Aldicarb 0.56 IFGAP 1.11c 1.49e - - 692.8a 
        
Non-treated   2.89a 10.48a - - 620.1a 
        
       
F   8.00 19.33 - - 1.43 
df   5,15 5,15 - - 5,15 
P>F   <0.01 <0.01 - - 0.27 
       
Means within columns for each year followed by a common letter are not significantly different (P=0.05; FPLSD). 
1IFSAP=In-furrow spray at planting, ST=Seed treatment, IFGAP=In-furrow granule at-planting. 
2gm/kg seed. 
3Tests were harvested only once during 1998. 
 67
treatments significantly reduced densities of thrips larvae compared to the non-treated control 
(F=7.04, df=5,15, P<0.01).  All of the insecticide treatments resulted in a significantly greater 
percentage of the crop harvested during the first harvest operation (F=3.89, df=5,13, P=0.02).  
The application of an at-planting insecticide did not significantly improved first harvest lint 
yield (F=1.65, df=5,13, P=0.21) or total lint yield (F=1.01, df=5,13, P=0.45). 
During 1997, plots treated with aldicarb or acephate applied as an if-furrow spray had 
significantly lower densities of thrips adults compared to the non-treated plots (F=5.05, df=5,15, 
P<0.01) (Table 3.8).  All of the insecticide treatments significantly reduced densities of thrips 
larvae compared to the non-treated control (F=11.25, df=5,15, P<0.01).  Also, plots treated with 
aldicarb had significantly fewer thrips larvae compared to plots treated with acephate applied as 
a seed treatment or as an in-furrow spray.  The application of an at-planting insecticide did not 
significantly improve the percentage of the crop harvested during the first harvest operation 
(F=1.72, df=5,15, P=0.19), first harvest lint yield (F=1.94, df=5,15, P=0.15), or total lint yield 
(F=1.45, df=5,15, P=0.26). 
All of the insecticide treatments, except imidacloprid applied as a seed treatment, significantly 
reduced densities of thrips adults compared to the non-treated control during 1998 (F=8.00, 
df=5,15, P<0.01) (Table 3.8).  Also, plots treated with aldicarb had significantly fewer thrips 
adults compared to plots treated with any of the other insecticide treatments and the non-treated 
plots.  All of the insecticide treatments significantly reduced densities of thrips larvae compared 
to the non-treated control (F=19.33, df=5,15, P<0.01).  Also, plots treated with aldicarb had 
significantly fewer thrips larvae compared to plots treated with acephate applied as an in-furrow 
spray or seed treatment and plots treated with imidacloprid applied as a seed treatment.  The 
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addition of an at-planting insecticide did not significantly improve total lint yield (F=1.43, 
df=5,15, P=0.27). 
Thrips Species Composition 
In studies conducted on the Commerce silt loam soil at the Northeast Research Station, 
the application of at-planting insecticides significantly influenced the percentage of the flower 
thrips collected from cotton seedlings (F=3.33, df=5,10, P=0.05) (Table 3.9).  Plots treated with 
aldicarb had a significantly higher percentage of flower thrips compared to plots that received 
any of the other insecticide treatments and the non-treated plots.  There were no significant 
differences among treatments for percentages of tobacco thrips (F=2.51, df=5,10, P=0.10), 
Table 3.9.  Impact of at-planting insecticides on composition of thrips species infesting cotton 
seedlings, Commerce silt loam, St. Joseph. 
     
    Percent of total 
         
         
 Rate / ha Application  Tobacco Western Flower Soybean Other 
         
Treatment kg (AI) method1 N2 thrips flower thrips thrips thrips thrips species4
        
        
Acephate 1.01 IFSAP 288 69.7a 4.3a 2.3b 23.7a 0.0a 
         
Imidacloprid 0.22 IFSAP 242 57.9a 3.2a 1.4b 37.4a 0.1a 
         
Acephate 4.03 ST 279 77.3a 2.4a 1.3b 19.0a 0.0a 
         
Imidacloprid 2.53 ST 411 74.0a 1.8a 0.8b 23.4a 0.0a 
         
Aldicarb 0.56 IFGAP 172 60.2a 2.3a 8.3a 29.2a 0.0a 
        
Non-treated   451 87.1a 3.3a 0.9b 8.5a 0.2a 
        
         
F    2.51 0.44 3.33 2.26 1.00 
df    5,10 5,10 5,10 5,10 5,10 
P>F    0.10 0.81 0.05 0.13 0.47 
         
Means within columns followed by a common letter are not significantly different (P=0.05; FPLSD). 
1IFSAP=In-furrow spray at-planting, ST=Seed treatment, IFGAP=In-furrow granule at-planting. 
2Total number of thrips identified. 
3gm/kg seed. 
4Onion thrips and Neohydatothrips tillea (Hood). 
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western flower thrips (F=0.44, df=5,10, P=0.81), soybean thrips (F=2.26, df=5,10, P=0.13), or 
other thrips species (F=1.00, df=5,10, P=0.47). 
In studies conducted on the Sharkey clay soil at the Northeast Research Station, the 
application of at-planting insecticides significantly influenced the percentages of the tobacco 
thrips (F=3.06, df=5,12, P=0.05) and flower thrips (F=3.11, df=5,12, P=0.05) collected from 
cotton seedlings (Table 3.10).  Plots treated with acephate applied as an in-furrow spray, 
imidacloprid applied as an in-furrow spray, or aldicarb had significantly lower percentages of 
tobacco thrips compared to the non-treated plots.  Also, plots treated with acephate applied as an 
in-furrow spray had significantly higher percentages of flower thrips compared to plots treated  
Table 3.10.  Impact of at-planting insecticides on composition of thrips species infesting cotton 
seedlings, Sharkey clay, St. Joseph. 
     
    Percent of total 
     
         
 Rate / ha Application  Tobacco Western Flower Soybean Other 
         
Treatment kg (AI) method1 N2 thrips flower thrips thrips thrips thrips species
         
         
Acephate 1.01 IFSAP 273 70.3b 2.7a 9.7a 18.0a 0.0a 
         
Imidacloprid 0.22 IFSAP 359 68.3b 3.0a 2.0b 26.3a 0.0a 
         
Acephate 4.03 ST 342 72.3ab 2.7a 3.0b 21.7a 0.0a 
         
Imidacloprid 2.53 ST 402 72.3ab 3.0a 2.3b 22.3a 0.0a 
         
Aldicarb 0.56 IFGAP 271 61.7b 5.0a 4.3ab 28.7a 0.0a 
         
Non-treated   377 86.7a 0.7a 0.7b 11.3a 0.0a 
         
         
F    3.06 0.90 3.11 1.11 0.00 
df        5,12 5,12    5,12 5,12 5,12 
P>F    0.05 0.51 0.05 0.40 0.00 
         
Means within columns followed by a common letter are not significantly different (P=0.05; FPLSD). 
1IFSAP=In-furrow spray at-planting, ST=Seed treatment, IFGAP=In-furrow granule at-planting. 
2Total number of thrips identified. 
3gm/kg seed. 
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with acephate applied as a seed treatment, imidacloprid applied as an in-furrow spray or as a 
seed treatment, and the non-treated plots.  There were no significant differences among 
treatments for percentages of western flower thrips (F=0.90, df=5,12, P=0.51) or soybean thrips 
(F=1.11, df=5,12, P=0.40).  No other thrips species were collected in this study. 
In studies conducted on the Gigger silt loam soil at the Macon Ridge Branch of the 
Northeast Research Station, the application of at-planting insecticides significantly influenced 
the percentages of soybean thrips collected from cotton seedlings (F=5.41, df=5,12, P<0.01) 
(Table 3.11).  Plots treated with any of the insecticide treatments, except acephate applied as an 
in-furrow spray had significantly higher percentages of soybean thrips compared to the non- 
Table 3.11.  Impact of at-planting insecticides on composition of thrips species infesting cotton 
seedlings, Gigger silt loam, Winnsboro. 
     
    Percent of total 
     
         
 Rate / ha Application  Tobacco Western Flower Soybean Other 
         
Treatment kg (AI) method1 N2 thrips flower thrips thrips thrips thrips species
         
        
Acephate 1.01 IFSAP 440 64.3a 11.7a 4.0a 20.3bc 0.0a 
        
Imidacloprid 0.22 IFSAP 447 50.7a 18.3a 2.7a 29.0ab 0.0a 
        
Acephate 4.03 ST 448 65.7a 10.6a 1.7a 22.3b 0.0a 
        
Imidacloprid 2.53 ST 494 49.7a 11.7a 2.3a 36.3a 0.0a 
        
Aldicarb 0.56 IFGAP 298 55.3a 18.3a 4.0a 22.3b 0.0a 
        
Non-treated   612 81.3a 7.0a 1.7a 10.3c 0.0a 
         
         
F    1.28 0.29 0.84 5.41 0.00 
df        5,12 5,12    5,12     5,12 5,12 
P>F    0.33 0.91 0.55 <0.01 0.00 
         
Means within columns followed by a common letter are not significantly different (P=0.05; FPLSD). 
1IFSAP=In-furrow spray at-planting, ST=Seed treatment, IFGAP=In-furrow granule at-planting. 
2Total number of thrips identified. 
3gm/kg seed. 
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treated plots.  Also, plots treated with imidacloprid applied as a seed treatment had significantly 
higher percentages of soybean thrips compared to plots treated with acephate applied as a seed 
treatment or aldicarb.  There were no significant differences among treatments for percentages 
of tobacco thrips (F=1.28, df=5,12, P=0.33), western flower thrips (F=0.29, df=5,12, P=0.91), 
or flower thrips (F=0.84, df=5,12, P=0.55).  No other thrips species were collected in this study. 
Discussion 
 These studies demonstrate that the use of an at-planting insecticide can reduce 
population densities of thrips adults and larvae compared to a non-treated control.  These results 
are similar to those of Parencia et al. (1958), Race (1961), Beckham (1965), Hopkins and Taft 
(1965), Watson (1965), Cowan et al. (1966), Davis et al. (1966), Beckham (1970), Davis and 
Cowan (1972), Leser (1985), Terry and Barstow (1985), Ratchford et al. (1987), Ratchford et al. 
(1989), Burris et al. (1994b), Lentz and Austin (1994), Burris et a1 (1995), Graham et al. 
(1995), Herbert (1998), Van Duyn et al. (1998), Faircloth et al. (1999), Van Tol and Lentz 
(1999), and Lentz and Van Tol (2000). 
 The application of aldicarb in the Commerce silt loam study increased the proportion of 
flower thrips collected compared to the non-treated.  Also, the application of all of the at-
planting insecticides, except acephate applied as an in-furrow spray, increased the proportion of 
soybean thrips collected compared to the non-treated in the Gigger silt loam study.  The 
application of acephate or imidacloprid applied as in-furrow sprays or aldicarb reduced the 
percentages of tobacco thrips compared to the non-treated in the Sharkey clay study.  Also the 
application of acephate, applied as an in-furrow spray, increased the proportion of flower thrips 
collected compared to the non-treated control.  In those cases where higher percentages of 
flower thrips or soybean thrips were observed following at-planting insecticide applications, the 
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percentage of tobacco thrips for those treatments were either significantly or numerically lower 
than the respective non-treated controls.  These data suggest that tobacco thrips exclude other 
thrips species to some extent.  Faircloth et al. (2000) reported that western flower thrips were 
more damaging to cotton seedlings than tobacco thrips, but little is known of the injury potential 
of flower thrips and soybean thrips relative to other thrips species.  The implications this might 
have if any on cotton production and thrips management are not known. 
Thrips injury significantly delayed crop maturity at one location in one year.  These 
results were similar to those of Burris et al. (1994a) and Faircloth et al. (1999) in which the 
application of an at-planting insecticide prevented delays in crop maturity in some instances and 
had no effect on maturity in others. 
In these studies, application of an at-planting insecticide did not significantly improve 
lint yield.  Several other researchers have reported similar results (Parencia et al. 1957, Parencia 
et al. 1958, Hopkins and Taft 1965, Cowan et al. 1966, Beckham 1970, Harp and Turner 1976, 
Parker and Huffman 1985, Terry and Barstow 1985, Ratchford et al. 1987, Ratchford et al. 
1989, Parker et al. 1992, Lentz and Austin 1994, Roberts 1994, Burris et al. 1995).  These 
studies were planted during the first and second wk of May, which is within the optimum 
planting period for cotton in Louisiana.  Heat unit accumulation from planting to ca. 500 HU 
required an average of 27 d, 36 d, and 27 d, during 1996, 1997, and 1998, respectively, which 
promoted rapid seedling growth thus allowing plants to compensate for thrips injury.  Wanjura 
and Supak (1985) and Albers (1993) reported on average 526 HU (36 d) and 500 HU (48 d) 
were required from planting to the appearance of the first floral bud (square) in Texas and 
Missouri, respectively.  In New Mexico and California, 350-450 HU (30-45 d) and 425-500 HU 
(45 d on average), respectively, were required from planting until first square (Ball 1998, 
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Hutmacher et al. 2002).  However, if cotton had not been harvested twice in these studies, 
significant yield differences would have been observed in some instances from delayed crop 
maturity.  Several factors should be considered when determining the importance of thrips 
control in cotton production.  Geographical location and the associated environmental 
conditions can greatly influence the importance of thrips in cotton production.  More northern 
areas of the Cotton Belt (Tennessee, North Carolina, and Virginia) have shorter growing 
seasons and less favorable environmental conditions (lower temperatures) during seedling 
development.  Studies from these areas have indicated that thrips injury can negatively affect 
lint yield resulting from delayed maturity (Herbert 1998, Van Duyn et al. 1998, Faircloth et al. 
1999, Van Tol and Lentz 1999, Lentz and Van Tol 2000).  A later maturing crop is susceptible 
to insect injury for a longer period and subsequently must be protected longer potentially 
leading to higher production costs.  Delayed crop maturity increases the probability that less 
than favorable environmental conditions will be experienced during harvest, thus hampering 
harvest operations and or decreasing harvest efficiency.  These delays can hinder fall tillage 
operations, which are a component of some conservation tillage systems.  Delayed crop 
maturity also can interfere with timely destruction of cotton stalks as mandated by boll weevil 
eradication programs, subjecting producers to monetary fines for violating stalk destruction 
regulations.   
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CHAPTER 4 
INFLUENCE OF WINTER COVER CROPS ON EFFICACY OF ALDICARB 
AGAINST THRIPS INFESTING COTTON SEEDLINGS 
 
Introduction 
The adoption of conservation tillage practices has gradually increased during the last 
two decades.  These practices offer several benefits compared to conventional tillage practices 
including erosion control, fuel savings, improved soil quality, and crop yield sustainability.  
Salinas-Garcia et al. (1997), Smart and Bradford (1999), and Ding et al. (2002) reported that 
soil organic matter was increased in conservation tillage plots compared to those maintained 
with conventional tillage practices.  Boquet et al. (1997) and Kennedy and Hutchinson (2001) 
reported significantly higher cotton yields in plots maintained with conservation tillage 
practices for > four years compared to conventional tilled plots.  Many producers have 
incorporated winter-spring cover crops into conservation tillage practices.  Several studies have 
reported that the use of winter-spring cover crops increases soil organic matter (Millhollon and 
Moreau 1994, Hu et al. 1997, Kuo et al. 1997, Mullen et al. 1998).  Plots with rye, Secale 
cereale L., as the winter cover crop, maintained using either conservation tillage or 
conventional tillage practices, produced significantly higher cotton yields compared to plots 
with native winter vegetation maintained with conservation tillage practices (Bauer and 
Busscher 1996).  In plots with wheat, Triticum aestivum L., as a winter-spring cover crop for 
seven consecutive years, cotton yields were significantly higher than for plots with native 
winter vegetation (Boquet et al. 1997). 
Several studies reported that thrips densities were lower in reduced tillage plots 
compared to conventional tillage plots (Khalilian et al. 1991, All et al. 1992).  However, All et 
al. (1995), DeSpain et al. (1990), DeSpain et al. (1992), and Leonard et al. (1994) observed no 
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influence of tillage practices on thrips densities.  All et al. (1993) observed higher densities of 
thrips in fields with native winter-spring vegetation compared to those with wheat as a cover 
crop.  Leonard et al. (1994) observed no differences in thrips densities between plots with 
native winter-spring vegetation and plots with wheat as a cover crop. 
Native winter-spring annual weeds that occur in cotton fields in northeast Louisiana 
include common chickweed, Stelleria media L.; mouseear chickweed, Cerastium vulgatum L.; 
dandelion, Taraxacum officinale (Wiggers); shepherds purse, Capsella bursa-pastoris L.; rye 
grass, Lolium spp.; henbit, Lamium amplexicaule L.; cut-leaf evening primrose, Oenathera 
laciniata (Hill); curly dock, Rumex crispus L.; and buttercups, Ranunculus spp. (Williams et al. 
2002).  All of these plants can serve as hosts for thrips species that infest cotton seedlings 
(Watts 1936, Newsom et al. 1953, Beckham et al. 1971, Beshear 1983, Graves et al. 1987, 
Chamberlin et al. 1992, Chellemi et al 1994, DuRant et al. 1994, Toapanta et al. 1996).  The 
objective of this study was to evaluate the effect of winter cover crop vegetation type on the 
efficacy of aldicarb against thrips infesting cotton seedlings in a reduced tillage production 
system. 
Materials and Methods 
Trials were conducted during 1997 and 1998 at the Northeast Research Station, near St. 
Joseph, LA, on a Sharkey clay soil series (very fine, smectitic, thermic Chromic Epiaquert) 
(Weems et al. 1968, Anonymous 2002).  Average annual rainfall for the St. Joseph location of 
the Northeast Research Station is 136.96 cm (Weems et al. 1968).  These tests were done on 
stale (pre-formed) beds in which the crop rows were formed during the fall of the preceding 
year.  Cultural practices and integrated pest management strategies recommended by the LSU 
AgCenter were utilized to maintain plots in a consistent manner within each trial. 
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A two factor experiment was designed to evaluate the interaction of winter cover crops 
and insecticide efficacy against thrips and influence on cotton yields.  Treatment combinations 
were placed in a split plot arrangement with cover crop as the whole plot and insecticides as the 
sub-plot within a randomized complete block design with four replications.  The cover crop 
treatments (wheat and native vegetation) were established during the fall of 1996 and 1997 
after tillage operations formed seed beds.  The wheat cover crop treatment was planted on 15 
November during 1996 and 12 November during 1997 at a seeding rate of 67.3 kg seed/ha.  
The native vegetation treatment consisted of native winter vegetation that occurred naturally.  
Approximately four wk before planting, 1.82 kg AI/ha of glyphosate (Roundup Ultra 4L, 
Monsanto Company, St. Louis, MO) was applied across all plots to destroy vegetation.  The 
sub-plots (insecticide treatments) consisted of aldicarb (Temik 15G, Bayer CropScience, 
Research Triangle Park, NC) applied at 0.56, 1.12, and 1.68 kg AI/ha and a non-treated control.  
Aldicarb was applied in the seed furrow at the time of planting with 20.32 cm belt cone 
applicators (Almaco, Nevada, IA) mounted to replace the standard granular applicators.  
Subplots were four rows wide (1.02 m wide) x 13.72 m in length.  Stoneville 474 cotton seed 
were planted on 5 May in 1997 and on 6 May in 1998 with crop emergence (70% seedlings 
emerged) on 12 May 1997 and 11 May 1998.  The soil temperature at planting was 20.6°C and 
21.1°C at a depth of 5 cm during 1997 and 1998, respectively (Southern Regional Climate 
Center, Louisiana State University, Baton Rouge, LA).  During 1997 and 1998, 22.1cm and 
6.1cm of rainfall, respectively, occurred from planting to the end of thrips sampling.  Plots 
were planted with a John Deere 7100 series planter (John Deere, Inc., Moline, IL) equipped 
with 25.4 cm seed cones (Almaco, Nevada, IA) mounted to replace the seed hoppers.  The 
seeding rate was 13.1 seed/row m. 
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Control of thrips was measured by randomly selecting five plants per plot at 7, 11, 15, 
18, 22, 25, 30, and 35 d after emergence during 1997 and 1998.  Plant samples were processed 
using whole plant washing procedures to remove insects (Burris et al. 1990).   
Plots were harvested on 19 September and on 2 October in 1997.  During 1998, the 
cotton crop matured more rapidly than usual, and the study was terminated after the first 
harvest on 22 September.  Both trials were harvested using a spindle-type cotton harvester. 
Thrips (adults and larvae) density data for individual sample dates were pooled to 
determine mean treatment effects across the entire sampling period.  All data were subjected to 
analysis of variance (SAS Institute 1990).  Means were separated according to Fisher’s 
Protected Least Significant Difference. 
Results 
 Significant interactions between years and cover crops (F=11.15, df=1,42, P<0.01) and 
years and insecticides (F=7.93, df=3,42, P<0.01) were observed for densities of thrips adults 
(Table 4.1).  Also, a significant interaction between years and insecticides was observed for 
densities of thrips larvae (F=70.61, df=3,42, P<0.01).  Therefore, all data will be presented 
within individual years. 
No significant interaction between insecticide treatment and winter vegetation type was 
observed for densities of thrips adults (F=0.48, df=3,18, P=0.70), thrips larvae (F=2.57, 
df=3,18, P=0.09), or lint yield (F=0.13, df=3,18, P=0.94) during 1997 (Table 4.2).  Winter 
vegetation type did not significantly influence densities of thrips adults (F=2.04, df=1,3, 
P=0.25), thrips larvae (F=0.02, df=3,18, P=0.89), or lint yield (F=0.12, df=3,18, P=0.75).  
Aldicarb applied at all rates (0.56, 1.12, and 1.68 kg/ha) significantly reduced densities of  
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Table 4.1.  Analysis of variance summary for densities of thrips adults and thrips larvae and lint 
yield. 
    
  Mean thrips / plant  
     
Effect Statistics Adults Larvae Lint yield 
     
     
Year x Cover Crop     
 F 11.15 1.69 0.48 
 df 1,42 1,42 1,41 
 P>F <0.01** 0.20 0.49 
     
Year x Insecticide     
 F 7.93 70.61 0.03 
 df 3,42 3,42 3,41 
 P>F <0.01** <0.01** 0.99 
     
Cover Crop x Insecticide     
 F 1.77 4.33 0.52 
 df 3,42 3,42 3,41 
 P>F 0.18 0.01* 0.90 
     
Year x Cover Crop x Insecticide     
 F 0.39 1.54 0.13 
 df 3,42 3,42 3,41 
 P>F 0.76 0.22 0.94 
     
*Significant at P < 0.05. 
**Significant at P < 0.01. 
 
thrips adults (F=26.62, df=3,18, P<0.01) and thrips larvae (F=106.24, df=3,18, P<0.01).  The 
application of aldicarb did not significantly improve lint yield (F=0.08, df=3,18, P=0.97). 
No significant interaction between insecticide treatment and winter vegetation type was 
observed for densities of thrips adults (F=1.93, df=3,18, P=0.16) or lint yield (F=0.23, df=3,18, 
P=0.87) during 1998 (Table 4.3).  A significant interaction between insecticide treatment and 
winter vegetation type was observed for densities of thrips larvae (F=4.72, df=3,18, P<0.01).  
All insecticide treated plots with native winter vegetation or planted to wheat and the non-
treated plots planted to wheat had significantly lower densities of thrips larvae compared to the 
non-treated plots with native winter vegetation.  Plots planted to wheat that received treatments 
of aldicarb (0.56, 1.12, or 1.68 kg/ha) and plots with native winter vegetation treated with  
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Table 4.2.  Influence of winter-spring vegetation type and insecticide treatment on densities of 
thrips adults and thrips larvae and lint yield during 1997. 
   
 Mean thrips / plant  
   Lint yield 
    
Treatment adults larvae kg / ha 
    
    
Main Plot    
    
Native vegetation 0.6a 5.3a 1134.2a 
    
Wheat 0.7a 5.3a 1107.1a 
    
    
F 2.04 0.02 0.12 
df 1,3 1,3 1,3 
P>F 0.25 0.89 0.75 
    
Sub Plot    
    
Aldicarb 0.56 kg/ha1 0.6b 2.8b 1146.5a 
    
Aldicarb 1.12 kg/ha1 0.4b 2.2b 1113.5a 
    
Aldicarb 1.68 kg/ha1 0.4b 1.3b 1135.8a 
    
Non-treated 1.4a 14.9a 1086.8a 
    
    
F 26.62 106.24 0.08 
df 3,18 3,18 3,18 
P > F <0.01 <0.01 0.97 
    
Interaction    
    
Native Vegetation +    
    
Aldicarb 0.56 kg/ha1 0.5a 2.0a 1185.1a 
    
Aldicarb 1.12 kg/ha1 0.4a 1.5a 1159.9a 
    
Aldicarb 1.68 kg/ha1 0.3a 1.3a 1114.9a 
    
Non-treated 1.4a 16.3a 1076.8a 
    
Wheat +    
    
Aldicarb 0.56 kg/ha1 0.7a 3.6a 1107.8a 
    
Aldicarb 1.12 kg/ha1 0.4a 2.9a 1067.2a 
    
Aldicarb 1.68 kg/ha1 0.5a 1.3a 1156.7a 
    
Non-treated 1.4a 13.5a 1096.8a 
    
    
F 0.48 2.57 0.13 
df 3,18 3,18 3,18 
P>F 0.70 0.09 0.94 
    
Means within columns for each factor followed by a common letter are not significantly different (P=0.05; 
FPLSD). 
1kg AI/ha=kilograms active ingredient/hectare. 
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Table 4.3.  Influence of winter-spring vegetation type and insecticide treatment on densities of 
thrips adults and thrips larvae and lint yield during 1998. 
   
 Mean thrips / plant  
   Lint yield 
    
Treatment adults larvae kg / ha 
    
    
Main Plot    
    
Native vegetation 0.8a 1.9a 1142.1a 
    
Wheat 0.5b 1.2b 1031.1a 
    
    
F 17.05 14.83 8.00 
df 1,3 1,3 1,3 
P>F 0.03 0.03 0.07 
    
Sub Plot    
    
Aldicarb 0.56 kg/ha1 0.6b 1.4b 1121.1a 
    
Aldicarb 1.12 kg/ha1 0.6b 0.9b 1106.7a 
    
Aldicarb 1.68 kg/ha1 0.5b 0.9b 1078.0a 
    
Non-treated 0.9a 3.1a 1036.1a 
    
    
F 4.40 23.64 0.31 
df 3,18 3,18 3,18 
P > F 0.02 <0.01 0.81 
    
Interaction    
    
Native Vegetation +    
    
Aldicarb 0.56 kg/ha1 0.8a 2.0b 1214.9a 
    
Aldicarb 1.12 kg/ha1 0.7a 0.9c 1151.4a 
    
Aldicarb 1.68 kg/ha1 0.6a 0.8c 1125.3a 
    
Non-treated 1.2a 4.0a 1079.1a 
    
Wheat +    
    
Aldicarb 0.56 kg/ha1 0.6a 0.9c 1027.3a 
    
Aldicarb 1.12 kg/ha1 0.5a 0.8c 1073.2a 
    
Aldicarb 1.68 kg/ha1 0.5a 0.9c 1030.7a 
    
Non-treated 0.6a 2.1b 993.2a 
    
    
F 1.93 4.72 0.23 
df 3,18 3,18 3,18 
P>F 0.16 0.01 0.87 
    
Means within columns for each factor followed by a common letter are not significantly different (P=0.05; 
FPLSD). 
1kg AI/ha=kilograms active ingredient/hectare. 
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aldicarb (1.12 or 1.68 kg/ha) had significantly fewer thrips larvae compared to plots with native 
winter vegetation treated with aldicarb at 0.56 kg/ha. 
Plots with native winter vegetation had significantly higher densities of thrips adults 
(F=17.05, df=1,3, P=0.03) and thrips larvae (F=14.83, df=1,3, P=0.03) compared to plots 
planted to wheat.  There were no significant differences among vegetation types for lint yield 
(F=8.00, df=1,3, P=0.07). 
Aldicarb, at all rates, significantly reduced densities of thrips adults (F=4.40, df=3,18, 
P=0.02), and thrips larvae (F=23.64, df=3,18, P<0.01) compared to the non-treated control.  
The application of aldicarb did not significantly improve lint yield (F=0.31, df=3,18, P=0.81). 
Discussion 
During 1997, winter-spring vegetation type did not influence densities of thrips adults or 
larvae.  However during 1998, plots with native winter-spring vegetation had significantly 
higher densities of thrips larvae compared to plots with wheat as a cover crop.  These results 
confirm the reports of All et al. (1993) who found cotton seedlings had higher thrips densities 
in areas that had native winter vegetation compared to fields that had winter wheat as a cover 
crop.  Densities of thrips larvae were significantly higher in plots that had native winter-spring 
vegetation treated with aldicarb at 0.56 kg/ha compared to plots that had wheat treated with 
aldicarb at 0.56 kg/ha during 1998.  This is probably due to the over-all higher densities of 
thrips larvae in plots that had native winter-spring vegetation.  Thrips densities in the non-
treated plots that had native winter-spring vegetation were 1.9 fold higher than those for the 
non-treated plots that had wheat as a winter cover crop.  Buntin and Beshear (1995) reported 
low densities of thrips infesting winter wheat up to anthesis and higher densities during anthesis 
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and grain filling.  The wheat cover crop was destroyed with herbicides in our studies before 
anthesis at ca. four wk before cotton was planted. 
During both years, aldicarb significantly reduced densities of thrips adults and larvae 
compared to the non-treated control.  Numerous studies have demonstrated the efficacy of 
aldicarb against thrips infesting cotton seedlings (Cowan et al. 1966, Davis et al. 1966, 
Beckham 1970, Davis and Cowan 1972, Leser 1985, Ratchford et al. 1987, Burris et al. 1989, 
Ratchford et al 1989, Burris et al. 1994a, Burris et al. 1994b, Lentz and Austin 1994, Burris et 
al. 1995, Van Duyn et al. 1998, Van Tol and Lentz 1999, Lentz and Van Tol 2000).  Winter-
spring vegetation type did not significantly influence lint yield.  Boquet et al. (1997) reported 
significant yield increases after wheat was used as a cover crop for seven consecutive years 
compared to native winter-spring vegetation.  Other researchers reported no differences in 
yields of cotton grown following winter wheat as a cover crop or native winter-spring 
vegetation (Millhollon and Moreau 1994, Bloodworth and Johnson 1995).  Increasing the 
application rate of aldicarb did not improve thrips control or lint yield regardless of vegetation 
types indicating that aldicarb rates currently recommended for use in conventional tillage 
systems should be adequate for situations in which cover crops are used. 
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CHAPTER 5 
RESIDUAL TOXICITY OF SEED TREATMENTS AND SOIL APPLIED 
INSECTICIDES TO TARNISHED PLANT BUG, Lygus lineolaris (Palisot de Beauvois)  
IN COTTON 
 
Introduction 
Louisiana cotton producers historically have had to make numerous insecticide 
applications to control boll weevil, Anthonomus grandis grandis Bohemon; bollworm, 
Helicoverpa zea (Boddie); and tobacco budworm, Heliothis virescens (F.), infestations.  
Chemical control strategies initiated against these pests provided some management of 
tarnished plant bug, Lygus lineolaris (Palisot de Beauvois), which is a common pest of cotton 
during the floral bud (square) development and flowering stages.  The implementation of the 
Boll Weevil Eradication Program (BWEP) and the adoption of transgenic Bollgard® cotton 
have reduced the annual frequency of insecticide applications to cotton from 14.1 during 1995 
to 5.5 during 2001 (Williams 1996, Williams 2002). 
Native plant hosts of tarnished plant bug, including Brassica spp., Erigeron spp., Rumex 
spp., and Oenothera spp. (Snodgrass et al. 1984a, Snodgrass et al. 1984b, Young 1986) can be 
abundant during the winter and early spring in reduced tillage crop fields, along field margins, 
and within Conservation Reserve Program/Wetlands Reserve Program areas (Snodgrass et al. 
2000, Costello and Burris 2002), allowing tarnished plant bug densities to multiply before 
infesting cotton (Snodgrass et al. 1984a, Fleischer and Gaylor 1987, Sorenson and Outward 
1999, Snodgrass et al. 2000, Costello et al. 2001, Costello et al. 2002).  As native hosts senesce 
or are destroyed by vegetation management practices, tarnished plant bugs migrate into 
adjacent cotton fields.  Poor or untimely vegetation management can result in high densities of 
tarnished plant bugs moving into cotton fields during the seedling development stage.  Native 
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hosts of tarnished plant bugs can be present in the field at crop emergence due to poor or 
incomplete pre-plant vegetation management.  With the adoption of Roundup Ready 
(glyphosate tolerant) cotton varieties, many producers are controlling this vegetation with 
glyphosate applications after crop emergence.   
During early plant development, tarnished plant bugs feed in the terminal region of the 
plant and on small developing floral buds (squares).  Their feeding can result in death of the 
terminal bud and reduced square retention.  Injury symptoms resulting from tarnished plant bug 
feeding during seedling development are similar to some symptoms resulting from thrips 
feeding, i.e. square abscission, terminal abortion, and loss of apical dominance resulting in 
“crazy cotton” syndrome (Scales and Furr 1968, Laster and Meredith 1974, Hanny et al. 1977, 
Scott et al. 1985).  This injury can delay final crop maturity.  Many producers apply an 
insecticide at-planting for thrips control in the form of insecticide-treated seed or insecticide 
applications (granules and liquids) in the seed furrow at the time of planting.  Many of these 
products provide significant residual efficacy against thrips (Hopkins and Taft 1965, Leser 
1985, Ratchford et al. 1987, Burris et al. 1989, Ratchford et al. 1989, Lentz and Austin 1994, 
Graham et al. 1995, Van Duyn et al. 1998, Lentz and Van Tol 2000), but few studies have 
examined toxicity to other pests.  Therefore, the objective of this study was to evaluate the 
efficacy of at-planting insecticides recommended for thrips control against tarnished plant bugs 
during the seedling development stage of cotton. 
Materials and Methods 
This study was conducted during 2001 to evaluate the efficacy and duration of activity 
for selected at-planting insecticide treatments against tarnished plant bugs on cotton seedlings 
at the Macon Ridge location of the Northeast Research Station, near Winnsboro, LA.  The test 
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site consisted of a Gigger silt loam (fine-silty, mixed, thermic, Typic Fragiudalf) (Martin et al. 
1981, Anonymous 2002) with average annual rainfall of 128.52 cm (Martin et al. 1981).  
Studies were conducted under no-tillage conditions using production practices recommended 
by the LSU AgCenter. 
Insecticide treatments were arranged in a randomized complete block design with four 
replications (dates of planting served as blocks).  Treatments are listed in Table 5.1.  Field plots 
consisted of two rows (1.02 m centers) x 13.72 m.  The cotton variety Delta & Pineland 458 
B/RR was planted at a seeding rate of 13.1 seed/row m.  Planting dates, crop emergence dates, 
and soil temperatures on dates of planting are detailed in Table 5.2.   
Table 5.1.  List of treatments. 
     
   Application  
     
Common 
name 
Trade name Rate method1 Source 
     
     
Acephate Orthene 90S 2.5 gm AI/kg seed2 ST Valent USA Corporation 
    Walnut Creek, CA 94596 
     
Imidacloprid Gaucho 480F 2.5 gm AI/kg seed2 ST Gustafson LLC 
    Plano, TX 75093 
     
Thiamethoxam Cruiser 5FS 2.78 gm AI/kg seed2 ST Syngenta Crop Protection 
    Greensboro, NC 27409 
     
Aldicarb Temik 15G 0.56 kg AI/ha3 IGAP Bayer CropScience LP 
    Research Triangle Park, NC 27709 
     
Non-treated     
      
1ST=Seed treatment, IGAP=In-furrow granule at-planting. 
2gm AI/kg seed=grams active ingredient/kilogram of seed. 
3kg AI/ha=kilograms active ingredient/hectare. 
 
Cottonseed were planted with a row crop planter (John Deere, Inc. Moline, IL) 
equipped with 25.4 cm seed cone units (Almaco, Nevada, IA) mounted to replace the standard 
seed hoppers.  Seed treatments were applied to the outer coat of the seed.  Acephate (5.675 gm 
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A.I.), imidacloprid (5.675 gm A.I.), and thiamethoxam (6.311 gm A.I.) were mixed 
individually with 15 ml of water and applied to separate quantities (2.27 kg) of cottonseed in 
plastic bags.  The bags containing treated seed were agitated vigorously to evenly distribute the 
insecticide: water solution on the seed.  The seeds were allowed to dry and placed in clean bags 
before planting.  Aldicarb was applied into the open seed furrow at the time of planting with 
standard granular applicators mounted on the planter. 
Table 5.2.  List of planting dates, emergence dates, soil temperatures at planting, and rainfall 
occurring during infestation period. 
    
  Soil temperature Rainfall from planting until end 
    
Planting date Emergence date at planting1 of infestation period1 
    
    
20 April 2 May 14.4°C 8.2cm 
    
8 May 16 May 21.1°C 6.6cm 
    
6 June 11 Jun 23.3°C 9.6cm 
    
20 June 25 Jun 25.6°C 4.2cm 
     
1Soil temperature and rainfall data provided by the Southern Regional Climate Center, Louisiana State University, 
Baton Rouge, LA. 
 
Tarnished plant bugs were collected from mustard plants, Brassica spp., and pigweed, 
Amaranthus spp. at the Macon Ridge location of the Northeast Research Station, with a 38.1 
cm diameter sweep net.  Insects were held for 24 h in a polypropylene cage (29.97 x 29.97 x 
29.97 cm) (BugDorm, Megaview Science Education Services CO. Ltd., Taichung, Taiwan) to 
reduce insect mortality from collection and handling procedures.  Tarnished plant bug adults 
were caged on randomly selected cotton seedlings in each plot beginning at seven d after crop 
emergence (DAE) until 26 DAE at two-to-three d intervals.  Insects were caged on 20 cotton 
seedlings per plot using 5.1 cm x 5.1 cm nylon mesh bags (two insects/bag).  Bags (one/plant) 
were placed over the upper portion of the plants and secured with a drawstring to minimize 
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escape of tarnished plant bugs.  Mortality was determined 48 h after caging.  Over 1,000 
tarnished plant bug adults were exposed to each treatment. 
Data were corrected for control mortality using Abbott’s (1925) formula.  All data were 
subjected to regression analysis (SAS Institute 1990). 
Results 
A significant negative relationship between tarnished plant bug mortality and DAE was 
observed for thiamethoxam treated seed (F=8.30, df=1,30, P<0.01) (Figure 5.1).  
Thiamethoxam resulted in 57.4% tarnished plant bug mortality 7 DAE and mortality declined 
to 13.4% by 26 DAE.  No significant relationship between tarnished plant bug mortality and 
DAE was observed for the acephate (F=0.01, df=1,30, P=0.94) and imidacloprid (F=3.39, 
df=1,30, P=0.08) seed treatments.  Mean tarnished plant bug mortality observed for acephate 
and imidacloprid ranged from 0 to 11.1% and 0.3 to 24.8%, respectively.  A significant 
negative relationship between tarnished plant bug mortality and d after emergence was 
observed for aldicarb (F=8.92, df=1,30, P<0.01).  Tarnished plant bug mortality resulting from 
the aldicarb treatment ranged from 76.0% at 7 DAE to 29.9% at 26 DAE. 
Discussion 
Based on these results, acephate and imidacloprid did not provide control of tarnished 
plant bugs when applied as seed treatments.  Acephate, applied as a seed treatment, provides 
thrips control for 20 to 33 d after planting (DAP) (Leser 1985, Burris et al. 1989, Ratchford et 
al. 1989, Lentz and Austin 1994).  Seed treated with imidacloprid provided consistent thrips 
control for 11 to 29 DAP (Lentz and Austin 1994, Graham et al. 1995).  Thiamethoxam and 
aldicarb resulted in ≥ 50% tarnished plant bug mortality until 10 DAE and 18 DAE, 
respectively.  Thiamethoxam provides control of thrips adults and larvae up to 34 DAP (Lentz  
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Figure 5.1.  Mortality of tarnished plant bug adults caged on cotton plants treated with at-
planting insecticides. 
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and Van Tol 2000).  Aldicarb provides satisfactory control of thrips for 28 to 41 DAP (Hopkins 
and Taft 1965, Leser 1985, Ratchford et al. 1987, Burris et al. 1989, Ratchford et al. 1989, 
Lentz and Austin 1994, Graham et al. 1995, Van Duyn et al. 1998, Lentz and Van Tol 2000).  
Aldicarb (2.24 kg/ha) applied in side dress treatments at pin head square stage resulted in 
significantly lower densities of tarnished plant bugs over the entire season (Parrot et al. 1985).  
The commercial use label of aldicarb (Anonymous 2003c) specifies control of tarnished plant 
bug with in-furrow at-planting applications, although no data could be found in previous 
publications.  The product labels for acephate (Anonymous 2003d) and imidacloprid 
(Anonymous 2003b) do not specify control of tarnished plant bug from seed treatment 
applications.  The thiamethoxam (Anonymous 2003a) label does specify suppression of cotton 
fleahopper, Pseudatomoscelis seriatus (Reuter), with seed treatment applications, but not 
tarnished plant bug.  Foliar applications of acephate, imidacloprid, and thiamethoxam are 
recommended for control of tarnished plant bug (Bagwell et al. 2002).  The results of these 
studies suggest that aldicarb and thiamethoxam demonstrated substantial toxicity (> 50%) 
against tarnished plant bugs for 18 DAE and 10 DAE, respectively.  These treatments may 
reduce the impact of tarnished plant bugs immigrating into cotton fields during the seedling 
stage.  However, because tarnished plant bugs are pests of cotton until late boll development, 
supplemental foliar insecticide applications may be necessary to control tarnished plant bugs 
during the seedling and/or floral bud development stages.  These treatments may be needed to 
minimize delays in crop maturity and improve early square retention, regardless of the at-
planting insecticide. 
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CHAPTER 6 
IMPACT OF SEEDLING THRIPS INFESTATIONS ON YIELD DISTRIBUTION AND 
MATURITY OF COTTON IN NORTHEAST LOUISIANA 
 
Introduction 
Severe thrips infestations may result in damage or death of the plant terminal (Telford 
and Hopkins 1957, Reed 1988).  Thrips injured seedlings sometimes display proliferation of 
monopodial branches (Gaines 1934).  This development of an unusual growth pattern, 
commonly referred to as “crazy cotton”, results from the loss of apical dominance, and often 
results in delayed crop maturity (Gaines 1934, Watts 1937, Dunham and Clark 1937, Carter et 
al. 1989, Bourland et al. 1992, Parker et al. 1992, Herbert 1998, Van Duyn et al. 1998, 
Faircloth et al. 1999, Van Tol and Lentz 1999, Lentz and Van Tol 2000).  Thrips injury has 
delayed crop maturity to harvest > two weeks (Gaines 1934, Dunham and Clark 1937, Watts 
1937, Carter et al. 1989, Bourland et al. 1992, Parker et al. 1992).  However, other studies have 
shown no effect on crop maturity (Leigh 1963, Harp and Turner 1976, Parker and Huffman 
1985, Ratchford et al. 1989, Lentz and Austin 1994).  Sadras and Wilson (1998) reported no 
delays in crop maturity following significant reductions in plant growth resulting from thrips 
injury during the seedling stage.  Also, initial delays in flower bud (square) production have 
been observed (Race 1961, Davis et al. 1966, Leser 1985, Lentz and Austin 1994). 
Yield responses to thrips injury and thrips control strategies have varied among 
previous research.  Several researchers have reported yield reductions associated with thrips 
injury and/or positive yield responses when thrips were controlled (Watts 1937, Race 1961, 
Leigh 1963, Watson 1965, Davis et al. 1966, Davis and Cowan 1972, Leser 1985, Parker and 
Huffman 1985, Burris et al. 1994, Roberts 1994, Burris et al. 1995).  Other studies showed no 
significant effect on seedcotton yields when thrips infesting cotton seedlings were controlled 
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(Leigh 1963, Hopkins and Taft 1965, Cowan et al. 1966, Beckham 1970, Harp and Turner 
1976, Parker and Huffman 1985, Terry and Barstow 1985, Ratchford et al. 1987, Ratchford et 
al. 1989, Parker et al. 1992, Lentz and Austin 1994, Roberts 1994, Burris et al. 1995, Graham 
et al. 1995).  The objective of this study was to evaluate the impact of early-season thrips 
infestations on maturity and yield of cotton. 
Materials and Methods 
Studies were conducted at the St. Joseph location of the Northeast Research Station, 
near St. Joseph, LA and at the Macon Ridge location of the Northeast Research Station, near 
Winnsboro, LA during 1998 to 2000.  These sites represent two different production 
environments differing in soil types and localized agricultural landscapes.  The test site at the 
St. Joseph location consisted of a Commerce silt loam (Fine-silty, mixed, superactive, nonacid, 
thermic Fluvaquentic Endoaquept) (Weems et al. 1968, Anonymous 2002) and the Winnsboro 
location consisted of a Gigger silt loam (Fine-silty, mixed, thermic, Typic Fragiudalf) (Martin 
et al. 1981, Anonymous 2002).  Average annual rainfall at the St. Joseph and Winnsboro 
locations is 136.96 cm (Weems et al. 1968) and 128.52 cm (Martin et al. 1981), respectively.  
Cultural practices and integrated pest management strategies recommended by the LSU 
AgCenter were utilized to maintain plots in a consistent manner within each trial. 
Insecticide treatments were arranged in a randomized complete block design with four 
replications during all years.  Plots were eight rows (1.02 m wide) x 13.72 m in length.  The 
cotton variety, Stoneville 474, was used in all years, and planted at a seeding rate of 13.1 
seed/row m.  Insecticide specifications are listed in Table 6.1.  Seed treatments were applied to 
the outer coat of the seed.  Acephate (5.675 gm A.I.) was mixed with 15 ml of water and 
applied to 2.27 kg of cottonseed in a plastic bag.  The bag containing treated seed was agitated 
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vigorously to evenly distribute the insecticide: water solution on the seed.  The seeds were 
allowed to dry and placed in a clean bag before planting.  Aldicarb was applied into the open 
seed furrow at the time of planting with standard granular applicators mounted on the planter.  
Planting dates, crop emergence dates, and soil temperatures on dates of planting are detailed in 
Table 6.2.  Rainfall that occurred during the thrips sampling periods at St. Joseph and 
Winnsboro is illustrated in Figures 6.1 and 6.2, respectively.  Heat unit accumulation from 
planting until harvest at St. Joseph and Winnsboro is illustrated in Figures 6.3 and 6.4, 
respectively.  Heat units (HU) were calculated as: HU = [(maximum daily temperature + 
minimum daily temperature)/2] – 15.5, where 15.5°C (60°F) is the minimum adequate 
temperature for cotton plant development (Supak 1984). 
At both locations, cottonseed were planted with a row crop planter (John Deere, Inc. 
Moline, IL) equipped with 25.4 cm seed cones units (Almaco, Nevada, IA) mounted to replace 
the standard seed hoppers.  At the St. Joseph location, granular in-furrow treatments were 
applied with 20.32 cm belt cone applicators (Almaco, Nevada, IA) mounted to replace the  
Table 6.1.  List of treatments. 
     
   Application  
     
Common name Trade name Rate method1 Source 
     
     
Acephate Orthene 80S 2.5 gm AI/kg seed2 ST Valent USA 
     
    Walnut Creek, CA 94596 
     
Aldicarb Temik 15G 0.56 kg AI/ha3 IGAP Aventis Crop Science 
     
    Research Triangle Park, NC 27709 
     
Non-treated     
      
1ST=Seed treatment, IGAP=In-furrow granule at-planting. 
2gm AI/kg seed=grams active ingredient/kilogram of seed. 
3kg AI/ha=kilograms active ingredient/hectare. 
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Table 6.2.  List of planting dates, emergence dates, and soil temperatures at planting. 
      
     Soil temperature 
      
Year Location Soil type Planting date Emergence date at planting1 
      
      
1998 St. Joseph Commerce Silt Loam 5 May 8 May 25.0°C 
      
 Winnsboro Gigger Silt Loam 7 May 12 May 16.7°C 
      
1999 St. Joseph Commerce Silt Loam 7 May 13 May 21.7°C 
      
 Winnsboro Gigger Silt Loam 6 May 12 May 20.0°C 
      
2000 St. Joseph Commerce Silt Loam 10 May 18 May 24.4°C 
      
 Winnsboro Gigger Silt Loam 11 May 18 May 21.7°C 
       
1At at a depth of 5 cm.  Soil temperature data provided by the Southern Regional Climate Center, Louisiana State 
University, Baton Rouge, LA. 
 
standard granular applicators.  At the Winnsboro location, granular in-furrow treatments were 
applied with standard granular applicators.  Each year 4.54 kg of cottonseed was treated with 
2.5 gm AI/kg of acephate prior to planting and this treated seed was used to plant acephate 
treated plots at both locations. 
Control of thrips was measured by randomly selecting 5 plants per plot at 7, 14, 21, and 
28 d after emergence.  Plant samples were processed using whole plant washing procedures to 
remove insects (Burris et al. 1990).  Insects were counted with the aid of a dissecting 
microscope.  Thrips population density data for individual sample dates were pooled to 
determine mean treatment effects across the entire sampling period. 
Plant density and number of plants with aborted terminals were recorded from rows five 
and six of each plot after the plots had been defoliated.  Rows three and four of each plot were 
mechanically harvested with a spindle-type cotton harvester (John Deere, Inc., Moline, IL).  
Lint percent and lint yield of each plot were determined from a seedcotton sample collected 
during mechanical harvest operations and ginned using a 10 saw laboratory cotton gin.  Dates 
of mechanical harvest are listed in Table 6.3. 
 107
 0
2
4
6
1 8 11 14 17 20 23 26 29 1 4 7 10 13 18
R
ai
nf
al
l (
cm
)
May June
1998
0
1
2
3
4
5
1 9 12 15 18 21 24 27 30 2 5 8 15
R
ai
nf
al
l (
cm
)
May June
1999
0
1
2
3
4
5
1 12 15 18 21 24 27 30 2 5 8 11 14 2
R
ai
nf
al
l (
cm
)
May June
2000
0
 
Figure 6.1.  Rainfall from planting until the end of thrips sampling at St Joseph during 1998 to 
2000.   
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Figure 6.2.  Rainfall from planting until the end of thrips sampling at Winnsboro during 1998 to 
2000.   
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Figure 6.3.  Heat unit accumulation from planting until the end of harvest at St. Joseph during 
1998 to 2000. 
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Figure 6.4.  Heat unit accumulation from planting until the end of harvest at Winnsboro during 
1998 to 2000. 
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Crop earliness was evaluated by hand harvesting all open bolls weekly within a one-
meter section of row in each plot.  Boll samples were separated according to plot and week of 
harvest and ginned to separate the seed and lint with a 10 saw laboratory cotton gin.   
Yield distribution and fruiting patterns were determined by plant mapping all the plants 
within one meter of row in each plot after all bolls were open and plots had been defoliated 
during 1999 and 2000.  The first mainstem node above the cotyledonary node was designated 
as mainstem node one.  Yield distribution data from plant mapping procedures were partitioned 
into fruiting zones, which are detailed in Figures 6.5, 6.6, and.6.7. 
Mean thrips density, lint yield from mechanical harvest, plant density, number of plants with 
damaged terminals, percentage of plants with damaged terminals, boll distribution, boll 
retention, and mainstem location of first fruiting branch were subjected to analysis of variance 
(SAS Institute 1990).  Orthagonal contrasts were used to compare means from insecticide 
treated (acephate+aldicarb) plots to the non-treated plots.  Crop earliness measurements (open 
bolls/m and lint/m) and boll weight were subjected to repeated measures analysis of variance 
(SAS Institute 1990).  
Table 6.3.  Dates of mechanical harvest at St. Joseph and Winnsboro during 1998, 1999, and 
2000. 
    
Year Location Soil type Date of mechanical harvest 
    
    
1998 St. Joseph Commerce Silt Loam 17 September 
    
 Winnsboro Gigger Silt Loam 25 September 
    
1999 St. Joseph Commerce Silt Loam 4 October 
    
 Winnsboro Gigger Silt Loam 17 September 
    
2000 St. Joseph Commerce Silt Loam 15 September 
    
 Winnsboro Gigger Silt Loam 25 September 
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Figure 6.5.  Cotton plant schematics detailing partitioning of yield, zone 1 position 1, zone 1 
position 2, and zone 1 position 3 and beyond. 
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Figure 6.6.  Cotton plant schematics detailing partitioning of yield, zone 2 position 1, zone 2 
position 2, and zone 2 position 3 and beyond. 
 114
 
 
 
 
 
 
 
 
N1
N2
N3
N4
N6
N7
N8
N9
N10
N11
N12
N13
N14
N15
N16
N17
N18
N19
P1
P1
P1
P1
P1
P1
P1
Cotyledonary Node
N=Mainstem node
P=Fruiting position
Zone 3 Position 1 (Z3P1)=Mainstem nodes 13 and above, position 1
N1
N2
N3
N4
N5
N6
N7
N8
N9
N10
N11
N12
N13
N14
N15
N16
N17
N18
N19
P2
P2
P2
P2
P2
Cotyledonary Node
N=Mainstem node
P=Fruiting position
Zone 3 Position 2 (Z3P2)=Mainstem nodes 13 and above, position 2
N1
N2
N3
N4
N5
N6
N7
N8
N9
N10
N11
N12
N13
N14
N15
N16
N17
N18
N19
P3
P3
P3
P3
Cotyledonary Node
N=Mainstem node
P=Fruiting position
Zone 3 Position 3 (Z3P3)=Mainstem nodes 13 and above, position 3 and beyond
N=Mainstem node
P=Fruiting position
Monopodial zone=All fruiting positions on monopodial branches
N1
N2
N3
N4
N5
N6
N7
N8
N9
N10
N11
N12
N13
N14
N15
N16
N17
N18
N19
Monopodial Branch
Monopodial Branch
Cotyledonary Node
 
Figure 6.7.  Cotton plant schematics detailing partitioning of yield, zone 3 position 1, zone 3 
position 2, zone 3 position 3 and beyond, and monopodial zone. 
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Results 
 
St. Joseph 
 
During 1998, plots treated with an at-planting insecticide had significantly lower 
densities of thrips adults (T=3.17, df=1, P=0.05) and thrips larvae (T=2.64, df=1, P=0.04) 
compared to the non-treated plots  (Table 6.4).  The addition of an at-planting insecticide did 
not significantly influence plant stand density (T=0.66, df=1, P=0.53), numbers of plant with 
damaged terminals (T=0.39, df=1, P=0.71), percentage of plants with damaged terminals 
(T=0.50, df=1, P=0.63), or lint yield (T=0.17, df=1, P=0.87). 
During 1999, the application of an at-planting insecticide did not significantly affect 
densities of thrips adults (T=0.69, df=1, P=0.52) or thrips larvae (T=1.59, df=1, P=0.16) (Table 
6.4).  The addition of an at-planting insecticide did not significantly influence plant density 
(T=1.10, df=1, P=0.31), numbers of plants with damaged terminals (T=0.69, df=1, P=0.52), 
percentage of plants with damaged terminals (T=0.96, df=1, P=0.37), or lint yield (T=1.23, 
df=1, P=0.27). 
During 2000, the addition of an at-planting insecticide resulted in significantly lower 
densities of thrips adults (T=7.27, df=1, P<0.01) and thrips larvae (T=3.91, df=1, P<0.01) 
compared to the non-treated control (Table 6.4).  The addition of an at-planting insecticide did 
not significantly affect plant density (T=2.07, df=1, P=0.08), but plots that received an at-
planting insecticide application had significantly fewer plants with damaged terminals (T=4.47, 
df=1, P<0.01) and a lower percentage of plants with damaged terminals (T=4.78, df=1, 
P<0.01).  The application of an at-planting insecticide resulted in significantly higher lint yield 
compared to the non-treated control (T=3.91, df=1, P=0.04).The application of an at-planting  
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Table 6.4.  Impact of at-planting insecticides on densities of thrips adults and thrips larvae, lint 
yield, plant density, damaged terminals, and percent damaged terminals at St. Joseph during 
1998-2000. 
       
 Mean thrips Mean thrips Plant density Damaged Percent Lint yield 
       
Treatment / Year adults/plant larvae/plant Plants/ha terminals/ha damaged terminals kg/ha 
       
       
1998       
       
Acephate 1.5 4.2 116,248 16,953 16.3 1,229.3 
       
Aldicarb 1.7 3.7 87,187 4,843 5.6 1,169.2 
       
Non-treated 2.3 7.3 108,983 14,532 15.4 1,181.2 
       
       
F 5.25 3.54 2.85 0.72 0.67 0.80 
df 2,6 2,6 2,6 2,6 2,6 2,6 
P>F 0.05 0.10 0.13 0.52 0.54 0.50 
       
Non-treated vs. Treated1       
       
T 3.17 2.64 0.66 0.39 0.50 0.17 
df 1 1 1 1 1 1 
P>F 0.02 0.04 0.53 0.71 0.63 0.87 
       
1999       
       
Acephate 0.7 0.9 120,822 10,584 8.8 701.6 
       
Aldicarb 0.6 0.6 115,171 1,884 1.7 687.7 
       
Non-treated 0.4 1.3 113,557 7,086 6.3 764.3 
      
      
F 1.37 1.67 1.33 18.73 17.11 0.78 
df 2,6 2,6 2,6 2,6 2,6 2,6 
P>F 0.32 0.27 0.33 <0.01 <0.01 0.50 
       
Non-treated vs. Treated1       
       
T 0.69 1.59 1.10 0.69 0.96 1.23 
df 1 1 1 1 1 1 
P>F 0.52 0.16 0.31 0.52 0.37 0.27 
       
2000       
       
Acephate 0.9 2.5 100,641 1,076 1.1 1,259.7 
       
Aldicarb 0.6 1.7 96,156 2,063 2.1 1,078.1 
       
Non-treated 1.5 5.4 91,580 3,498 3.8 917.8 
       
       
F 29.33 7.97 2.82 11.94 13.42 4.72 
df 2,6 2,6 2,6 2,6 2,6 2,6 
P>F <0.01 0.02 0.14 <0.01 <0.01 0.06 
       
Non-treated vs. Treated1       
       
T 7.27 3.91 2.07 4.47 4.78 2.60 
df 1 1 1 1 1 1 
P>F <0.01 <0.01 0.08 <0.01 <0.01 0.04 
        
1Orthagonal contrasts P=0.05, Treated=All insecticide treatments. 
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insecticide did not significantly influence the number of open bolls (F=0.24, df=12,36, P=0.99) 
during weeks one through seven of harvest in 1998 (Figure 6.8).  Also, the addition of an at-
planting insecticide did not significantly influence the number of open bolls during weeks one 
through eight of harvest in 1999 (F=0.91, df=14,42, P=0.55) or during weeks one through 
seven of harvest in 2000 (F=0.75, df=12,36, P=0.70). 
The application of an at-planting insecticide did not significantly influence boll weight 
(F=0.85, df=12,36, P=0.60) during weeks one through seven of harvest in 1998 (Figure 6.9).  
Also, the addition of an at-planting insecticide did not significantly influence boll weight 
during weeks one through eight of harvest in 1999 (F=1.09, df=14,42, P=0.39) or during weeks 
one through seven of harvest in 2000 (F=0.55, df=12,36, P=0.87). 
The application of an at-planting insecticide did not significantly influence lint yield 
(F=0.19, df=12,36, P=0.99) during weeks one through seven of harvest in 1998 (Figure 6.10).  
Also, the addition of an at-planting insecticide did not significantly influence lint yield during 
weeks one through eight of harvest in 1999 (F=1.15, df=14,42, P=0.38) or during weeks one 
through seven of harvest in 2000 (F=0.64, df=12,36, P=0.80). 
The application of an at-planting insecticide did not significantly influence the number of bolls 
present at Zone 1-Position 1 (Z1P1) (T=0.49, df=1, P=0.64), Zone 1-Position 2 (Z1P2) 
(T=1.11, df=1, P=0.31), Zone 1-Position 3 (Z1P3) (T=1.36, df=1, P=0.27), Zone 2-Position 1 
(Z2P1) (T=2.15, df=1, P=0.08), Zone 2-Position 2 (Z2P2) (T=0.47, df=1, P=0.65), Zone 2-
Position 3 (Z2P3) (T=0.98, df=1, P=0.37) during 1999 (Table 6.5).  During 2000, the addition 
of an at-planting insecticide did not significantly influence the number of bolls present at Z1P1 
(T=0.34, df=1, P=0.75), Z1P3 (T=0.26, df=1, P=0.56), or Z2P3 (T=0.93, df=1, P=0.39).  Plots 
that received an at-planting insecticide application had significantly more bolls at  
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Figure 6.8.  Influence of at-planting insecticides on boll numbers over time at St. Joseph during 
1998-2000. 
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Figure 6.9.  Influence of at-planting insecticides on boll weight over time at St. Joseph during 
1998-2000. 
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Figure 6.10.  Influence of at-planting insecticides on lint yield over time at St. Joseph during 
1998-2000. 
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Z1P2(T=4.65, df=1, P<0.01), Z2P1 (T=2.44, df=1, P=0.05), and at Z2P2 (T=4.65, df=1, 
P<0.01) compared to the non-treated plots.  During 1999, application of an at-planting of an at-
planting insecticide did not significantly influence the number of bolls present at Z1P1 (T=0.34, 
df=1, P=0.75), Z1P3 (T=0.26, df=1, P=0.56), or Z2P3 (T=0.93, df=1, P=0.39).  Plots that 
received an at-planting insecticide application had significantly more bolls at Z1P2 (T=4.65, 
df=1, P<0.01),  
Z2P1 (T=2.44, df=1, P=0.05), and at Z2P2 (T=4.65, df=1, P<0.01) compared to the non-treated 
plots.  During 1999, application of an at-planting insecticide did not significantly influence the 
number of bolls present at Zone 3-Position 1 (Z3P1) (T=0.21, df=1, P=0.84), Zone 3-Position 2 
(Z3P2) (T=0.84, df=1, P=0.43), monopodial zones (T=0.32, df=1, P=0.76), total boll number  
 (T=0.14, df=1, P=0.89), mainstem node location of first fruiting branch (T=0.32, df=1, 
P=0.76), or plant density/m (T=0.74, df=1, P=0.49) (Tables 6.6).  Plots that received an at-
planting insecticide application had significantly more bolls at Z3P3 (T=3.67, df=1, P=0.01) 
compared the non-treated plots.  The addition of an at-planting insecticide did not significantly 
influence the number of bolls present at Z3P1 (T=0.92, df=1, P=0.39), Z3P2 (T=0.30, df=1, 
P=0.78), Z3P3 (T=0.55, df=1, P=0.60), or monopodial zones (T=1.13, df=1, P=0.30) during 
2000.  Application of an at-planting insecticide also did not significantly affect total boll 
number (T=2.07, df=1, P=0.08), mainstem node location of first fruiting branch (T=1.32, df=1, 
P=0.24), or plant density/m (T=1.66, df=1, P=0.15). 
The application of an at-planting insecticide did not significantly influence boll 
retention at Z1P1 (T=0.21, df=1, P=0.84), Z1P2 (T=0.60, df=1, P=0.57), Z1P3 (T=0.35, df=1, 
P=0.74), Z2P1 (T=1.91, df=1, P=0.11), Z2P2 (T=0.56, df=1, P=0.60), or Z2P3 (T=0.44, df=1,  
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Table 6.5.  Influence of at-planting insecticides on boll number at fruiting positions one, two, 
and three within the first two fruiting zones at St. Joseph during 1999 and 2000. 
       
 Bolls / m 
       
Treatment / Year Z1P11 Z1P22 Z1P33 Z2P14 Z2P25 Z2P36 
       
       
1999       
       
Acephate 9.0 4.0 1.0 22.9 9.4 7.4 
       
Aldicarb 9.0 2.8 1.5 24.9 10.7 3.9 
       
Non-treated 10.5 5.0 1.7 29.2 10.7 1.9 
       
       
F 0.12 0.88 1.62 2.55 0.11 0.79 
df 2,6 2,6 2,6 2,6 2,6 2,6 
P>F 0.89 0.46 0.27 0.16 0.89 0.50 
       
Non-treated vs. Treated7       
       
T 0.49 1.11 1.36 2.15 0.47 0.98 
df 1 1 1 1 1 1 
P>F 0.64 0.31 0.27 0.08 0.65 0.37 
       
2000       
       
Acephate 8.5 5.8 2.5 19.2 7.4 3.9 
       
Aldicarb 14.5 3.8 2.0 14.9 11.4 4.7 
       
Non-treated 10.3 1.8 1.5 11.4 4.4 2.4 
       
       
F 1.04 14.40 0.26 4.26 7.28 0.49 
df 2,6 2,6 2,6 2,6 2,6 2,6 
P>F 0.41 <0.01 0.78 0.07 0.02 0.64 
       
Non-treated vs. Treated7       
       
T 0.34 4.65 0.62 2.44 3.14 0.93 
df 1 1 1 1 1 1 
P>F 0.75 <0.01 0.56 0.05 0.02 0.39 
        
1Z1P1=Fruiting position 1 on mainstem nodes ≤ 8. 
2Z1P2=Fruiting position 2 on mainstem ≤ 8. 
3Z1P3=Fruiting positions 3 and beyond on mainstem nodes ≤ 8. 
4Z2P1=Fruiting position 1 on mainstem nodes 9, 10, 11, and 12. 
5Z2P2=Fruiting position 2 on mainstem nodes 9, 10, 11, and 12. 
6Z2P3=Fruiting positions 3 and beyond on mainstem nodes 9, 10, 11, and 12. 
7Orthagonal contrasts P=0.05, Treated=All insecticide treatments. 
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Table 6.6.  Influence of at-planting insecticides on boll number at fruiting positions one, two, 
and three within the third fruiting zone, fruiting positions on monopodial branches, total boll 
number, mainstem location of first fruiting branch, and plant density at St. Joseph during 1999 
and 2000. 
        
  Mainstem  
        
 Bolls / m location of first  
        
Treatment / Year Z3P11 Z3P22 Z3P33 Mon4 Total fruiting branch5 Plants / m 
        
        
1999        
        
Acephate 21.2 5.3 1.5 6.3 89.1 6.7 12.8 
        
Aldicarb 23.7 7.3 4.2 9.3 97.1 6.8 12.8 
        
Non-treated 21.7 4.5 1.0 6.3 91.9 6.7 13.5 
        
        
F 0.21 0.69 17.64 0.65 0.30 0.08 0.27 
df 2,6 2,6 2,6 2,6 2,6 2,6 2,6 
P>F 0.81 0.54 <0.01 0.55 0.75 0.93 0.77 
        
Non-treated vs. Treated6        
        
T 0.21 0.84 3.67 0.32 0.14 0.32 0.74 
df 1 1 1 1 1 1 1 
P>F 0.84 0.43 0.01 0.76 0.89 0.76 0.49 
        
2000        
        
Acephate 12.5 3.8 1.2 11.0 75.6 7.0 10.8 
        
Aldicarb 11.2 4.0 0.7 10.8 77.9 6.9 10.8 
        
Non-treated 10.0 3.5 1.2 6.8 53.1 6.6 8.8 
        
        
F 0.56 0.06 0.60 0.64 2.17 0.88 1.37 
df 2,6 2,6 2,6 2,6 2,6 2,6 2,6 
P>F 0.60 0.94 0.58 0.56 0.20 0.24 0.32 
        
Non-treated vs. Treated6        
        
T 0.92 0.30 0.55 1.13 2.07 1.32 1.66 
df 1 1 1 1 1 1 1 
P>F 0.39 0.78 0.60 0.30 0.08 0.24 0.15 
         
1Z3P1=Fruiting position 1 on mainstem nodes 13 and above. 
2Z3P2=Fruiting position 2 on mainstem nodes 13 and above. 
3Z3P3=Fruiting positions 3 and beyond on mainstem nodes 13 and above. 
4Mon=All fruiting positions on monopodial branches. 
5Mainstem node. 
6Orthagonal contrasts P=0.05, Treated=All insecticide treatments. 
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Table 6.7.  Influence of at-planting insecticides on boll retention at fruiting positions one, two, 
and three within the first two fruiting zones at St. Joseph during 1999 and 2000. 
       
 Percent boll retention 
       
Treatment / Year Z1P11 Z1P22 Z1P33 Z2P14 Z2P25 Z2P36 
       
       
1999       
       
Acephate 32.8 23.8 16.5 50.5 30.3 27.3 
       
Aldicarb 34.1 15.7 15.2 55.6 31.3 16.0 
       
Non-treated 35.5 23.8 16.9 60.6 27.0 16.0 
       
       
F 0.03 0.39 0.13 2.45 0.16 0.39 
df 2,6 2,6 2,6 2,6 2,6 2,6 
P>F 0.97 0.69 0.88 0.17 0.85 0.70 
       
Non-treated vs. Treated7       
       
T 0.21 0.60 0.35 1.91 0.56 0.44 
df 1 1 1 1 1 1 
P>F 0.84 0.57 0.74 0.11 0.60 0.67 
       
2000       
       
Acephate 41.3 43.0 34.0 50.0 28.4 42.8 
       
Aldicarb 57.0 27.9 27.1 40.8 34.6 47.4 
       
Non-treated 55.8 12.9 19.5 35.0 18.3 48.2 
       
       
F 3.60 4.10 0.68 1.13 2.15 0.07 
df 2,6 2,6 2,6 2,6 2,6 2,6 
P>F 0.09 0.07 0.54 0.38 0.20 0.93 
       
Non-treated vs. Treated7       
       
T 1.10 2.48 1.03 1.19 1.92 0.24 
df 1 1 1 1 1 1 
P>F 0.28 0.05 0.34 0.28 0.10 0.82 
        
1Z1P1=Fruiting position 1 on mainstem nodes ≤ 8. 
2Z1P2=Fruiting position 2 on mainstem nodes ≤ 8. 
3Z1P3=Fruiting positions 3 and beyond on mainstem nodes ≤ 8. 
4Z2P1=Fruiting position 1 on mainstem nodes 9, 10, 11, and 12. 
5Z2P2=Fruiting position 2 on mainstem nodes 9, 10, 11, and 12. 
6Z2P3=Fruiting positions 3 and beyond on mainstem nodes 9, 10, 11, and 12. 
7Orthagonal contrasts P=0.05, Treated=All insecticide treatments. 
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Table 6.8.  Influence of at-planting insecticides on boll retention at fruiting positions one, two, 
and three within the third fruiting zone, fruiting positions on monopodial branches, and total 
boll retention at St. Joseph during 1999 and 2000. 
      
 Percent boll retention 
      
Treatment Z3P11 Z3P22 Z3P33 Mon4 Total 
      
      
1999      
      
Acephate 26.0 13.5 27.8 22.3 28.5 
      
Aldicarb 38.0 18.6 28.3 17.2 31.6 
      
Non-treated 30.4 13.9 28.3 17.7 30.2 
      
      
F 1.04 0.33 0.00 0.55 0.49 
df 2,6 2,6 2,6 2,6 2,6 
P>F 0.41 0.73 1.00 0.60 0.64 
      
Non-treated vs. Treated5      
      
T 0.22 0.36 0.02 0.46 0.05 
df 1 1 1 1 1 
P>F 0.83 0.73 0.98 0.66 0.96 
      
2000      
      
Acephate 39.8 40.0 46.6 36.9 40.0 
      
Aldicarb 36.2 24.3 36.3 36.4 36.7 
      
Non-treated 32.5 31.9 47.2 34.2 30.9 
      
      
F 1.36 1.06 1.44 0.05 2.33 
df 2,6 2,6 2,6 2,6 2,6 
P>F 0.33 0.40 0.31 0.96 0.18 
      
Non-treated vs. Treated5      
      
T 1.44 0.03 0.91 0.29 2.01 
df 1 1 1 1 1 
P>F 0.20 0.98 0.40 0.78 0.09 
       
1Z3P1=Fruiting position 1 on mainstem nodes 13 and above. 
2Z3P2=Fruiting position 2 on mainstem nodes 13 and above. 
3Z3P3=Fruiting positions 3 and beyond on mainstem nodes 13 and above. 
4Mon=All fruiting positions on monopodial branches. 
5Orthagonal contrasts P=0.05, Treated=All insecticide treatments. 
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P=0.67) during 1999 (Table 6.7).  During 2000, the addition of an at-planting insecticide did 
not significantly influence boll retention at Z1P1 (T=1.10, df=1, P=0.28), Z1P3 (T=1.03, df=1, 
P=0.34), Z2P1 (T=1.19, df=1, P=0.28), Z2P2 (T=1.92, df=1, P=0.10), or Z2P3 (T=0.24, df=1, 
P=0.82).  Plots that received an at-planting insecticide had significantly higher boll retention at  
Z1P2 compared to the non-treated plots (T=2.48, df=1, P=0.05).  During 1999, application of 
an at-planting insecticide did not significantly influence boll retention at Z3P1 (T=0.22, df=1, 
P=0.83), Z3P2 (T=0.36, df=1, P=0.73), monopodial zones (T=0.46, df=1, P=0.66), or total boll 
retention (T=0.05, df=1, P=0.96) (Tables 6.8).  The addition of an at-planting insecticide did 
not significantly influence the number of bolls present at Z3P1 (T=1.44, df=1, P=0.20), Z3P2 
(T=0.03, df=1, P=0.98), Z3P3 (T=0.91, df=1, P=0.40), monopodial zones (T=0.29, df=1, 
P=0.78), or total boll retention (T=2.01, df=1, P=0.09) during 2000. 
Winnsboro 
During 1998 plots that received an at-planting insecticide had significantly lower densities of 
thrips adults (T=3.70, df=1, P=0.01) and thrips larvae (T=7.21, df=1, P<0.01) compared to the 
non-treated plots (Table 6.9).  The application of an at-planting insecticide did not significantly 
influence plant density (T=0.55, df=1, P=0.60), number of plants with damaged terminals  
(T=0.46, df=1, P=0.66), percentage of plants with damaged terminals (T=0.50, df=1, P=0.63), 
or lint yield (T=1.09, df=1, P=0.32). 
The addition of an at-planting insecticide resulted in significantly lower densities of 
thrips larvae compared to the non-treated control during 1999 (T=6.50, df=1, P<0.01) (Table 
6.9).  The application of an at-planting insecticide did not significantly influence densities of 
thrips adults (T=1.47, df=1, P=0.19), plant density (T=1.37, df=1, P=0.22), number of plants  
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Table 6.9.  Impact of at-planting insecticides on densities of thrips adults and thrips larvae, lint 
yield, plant density, damaged terminals, and percent damaged terminals at Winnsboro during 
1998-2000. 
       
 Mean thrips Mean thrips Plant density Damaged Percent Lint yield 
       
Treatment / Year adults/plant larvae/plant Plants/ha terminals/ha damaged terminals kg/ha 
       
       
1998       
       
Acephate 2.2 7.7 111,405 14,532.0 14.6 558.5 
       
Aldicarb 1.1 1.6 96,873 4,843.2 5.0 517.4 
       
Non-treated 2.9 12.6 96,873 14,532.0 15.0 487.0 
       
       
F 10.56 37.44 0.61 0.43 0.45 0.88 
df 2,6 2,6 2,6 2,6 2,6 2,6 
P>F 0.01 <0.01 0.57 0.67 0.66 0.46 
       
Non-treated vs. Treated1       
       
T 3.70 7.21 0.55 0.46 0.50 1.09 
df 1 1 1 1 1 1 
P>F 0.01 <0.01 0.60 0.66 0.63 0.32 
       
1999       
       
Acephate 0.5 1.0 99,221 14,457.8 14.3 950.4 
       
Aldicarb 0.2 0.2 107,222 4,037.6 3.8 1,054.0 
       
Non-treated 0.7 2.4 97,607 9,834.6 10.0 895.1 
       
       
F 1.54 24.20 2.37 5.82 7.36 3.03 
df 2,6 2,6 2,6 2,6 2,6 2,6 
P>F 0.29 <0.01 0.17 0.04 0.02 0.12 
       
Non-treated vs. Treated1       
       
T 1.47 6.50 1.37 0.22 0.40 1.89 
df 1 1 1 1 1 1 
P>F 0.19 <0.01 0.22 0.83 0.71 0.11 
       
2000       
       
Acephate 0.4 0.5 97,197 10,898.3 11.5 187.5 
       
Aldicarb 0.3 0.5 97,600 10,978.9 11.3 221.0 
       
Non-treated 0.4 0.7 104,622 6,781.2 6.5 186.1 
       
       
F 0.32 0.79 1.70 3.81 4.00 0.31 
df 2,6 2,6 2,6 2,6 2,6 2,6 
P>F 0.74 0.50 0.26 0.09 0.08 0.75 
       
Non-treated vs. Treated1       
       
T 0.74 1.23 1.84 2.76 2.83 0.41 
df 1 1 1 1 1 1 
P>F 0.49 0.26 0.12 0.03 0.03 0.69 
        
1Orthagonal contrasts P=0.05, Treated=All insecticide treatments. 
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with damaged terminals (T=0.22, df=1, P=0.83), percentage of plants with damaged terminals 
(T=0.40, df=1, P=0.71), or lint yield (T=1.89, df=1, P=0.11). 
During 2000, the addition of an at-planting insecticide did not significantly affect 
densities of thrips adults (T=0.74, df=1, P=0.49), thrips larvae (T=1.32, df=1, P=0.26), plant 
density (T=1.84, df=1, P=0.12), or lint yield (T=0.41, df=1, P=0.69) (Table 6.9).  Plots treated 
with an at-planting insecticide had significantly higher numbers of plants with damaged 
terminals (T=2.76, df=1, P=0.03) and higher percentages of plants with damaged terminals 
(T=2.83, df=1, P=0.03) compared to the non-treated plots. 
The application of an at-planting insecticide did not significantly influence the number 
of open bolls during weeks one through six of harvest in 1998 (F=0.73, df=10,30, P=0.69) 
(Figure 6.11).  Also, the addition of an at-planting insecticide did not significantly influence the 
number of open bolls during weeks one through seven of harvest in 1999 (F=0.32, df=12,18, 
P=0.98) or during weeks one through six of harvest in 2000 (F=1.11, df=10,30, P=0.38). 
The application of an at-planting insecticide did not significantly influence boll weight 
during weeks one through six of harvest in 1998 (F=0.61, df=10,30, P=0.79) (Figure 6.12).  
Also, the addition of an at-planting insecticide did not significantly influence boll weight  
during weeks one through seven of harvest in 1999 (F=0.96, df=12,18, P=0.52) or during 
weeks one through six of harvest in 2000 (F=1.23, df=10,30, P=0.31). 
The application of an at-planting insecticide did not significantly influence lint yield/m 
during weeks one through six of harvest in 1998 (F=0.71, df=10,30, P=0.71) (Figure 6.13).  
Also, the addition of an at-planting insecticide did not significantly influence lint yield/m 
during weeks one through seven of harvest in 1999 (F=0.53, df=12,18, P=0.87) or during 
weeks one through six of harvest in 2000 (F=1.97, df=10,30, P=0.07). 
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Figure 6.11.  Influence of at-planting insecticides on boll number over time at Winnsboro 
during 1998-2000. 
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Figure 6.12.  Influence of at-planting insecticides on boll weight over time at Winnsboro during 
1998-2000. 
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Figure 6.13.  Influence of at-planting insecticides on lint yield over time at Winnsboro during 
1998-2000. 
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The application of an at-planting insecticide did not significantly influence the number 
of bolls present at Z1P1 (T=0.19, df=1, P=0.86), Z1P2 (T=1.41, df=1, P=0.21), Z1P3 (T=0.66, 
df=1, P=0.54), Z2P1 (T=0.15, df=1, P=0.88), Z2P2 (T=0.95, df=1, P=0.38), or Z2P3 (T=1.02, 
df=1, P=0.35) during 1999 (Table 6.10).  During 2000, the addition of an at-planting 
insecticide did not significantly influence the number of bolls present at Z1P1 (T=0.66, df=1, 
P=0.53), Z1P2 (T=1.29, df=1, P=0.24), Z1P3 (T=0.23, df=1, P=0.83), Z2P1 (T=1.85, df=1, 
P=0.11), Z2P2 (T=0.58, df=1, P=0.58), or Z2P3 (T=0.58, df=1, P=0.58).  During 1999, 
application of an at-planting insecticide did not significantly influence the number of bolls 
present at Z3P1 (T=0.39, df=1, P=0.71), Z3P2 (T=1.55, df=1, P=0.17), monopodial zones 
(T=1.50, df=1, P=0.18), total boll number (T=0.28, df=1, P=0.79), or plant density/m (T=0.76, 
df=1, P=0.47) (Tables 6.11).  Plots that received an at-planting insecticide application had a 
significantly lower mainstem sympodial node location of first fruiting branch compared the 
non-treated plots (T=3.44, df=1, P=0.01).  The addition of an at-planting insecticide did not 
significantly influence the number of bolls present at Z3P1 (T=1.56, df=1, P=0.17), Z3P2 
(T=0.77, df=1, P=0.47), Z3P3 (T=0.37, df=1, P=0.72), or monopodial zones (T=1.71, df=1, 
P=0.14) during 2000.  Application of an at-planting insecticide also did not significantly affect 
total boll number (T=0.02, df=1, P=0.98), mainstem node location of first fruiting branch 
(T=1.43, df=1, P=0.20), or plant density/m (T=1.81, df=1, P=0.12). 
The application of an at-planting insecticide did not significantly influence boll 
retention at Z1P1 (T=2.37, df=1, P=0.06), Z1P2 (T=0.46, df=1, P=0.66), Z1P3 (T=0.31, df=1,  
P=0.77), Z2P1 (T=1.00, df=1, P=0.36), Z2P2 (T=1.57, df=1, P=0.17), or Z2P3 (T=0.47, df=1, 
P=0.65) during 1999 (Table 6.12).  During 2000, the addition of an at-planting insecticide did 
not significantly influence boll retention at Z1P1 (T=0.18, df=1, P=0.86), Z1P2 (T=1.20, df=1,  
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Table 6.10.  Influence of at-planting insecticides on boll number at fruiting positions one, two, 
and three within the first two fruiting zones at Winnsboro during 1999 and 2000. 
       
 Bolls / m 
       
Treatment / Year Z1P11 Z1P22 Z1P33 Z2P14 Z2P25 Z2P36 
       
       
1999       
       
Acephate 6.3 4.3 2.0 24.9 9.4 3.2 
       
Aldicarb 8.3 7.3 2.8 18.9 9.2 6.7 
       
Non-treated 7.0 3.5 1.8 22.7 11.2 6.2 
       
       
F 0.86 2.33 0.45 0.58 0.46 3.58 
df 2,6 2,6 2,6 2,6 2,6 2,6 
P>F 0.47 0.18 0.66 0.59 0.65 0.09 
       
Non-treated vs. Treated7       
       
T 0.19 1.41 0.66 0.15 0.95 1.02 
df 1 1 1 1 1 1 
P>F 0.86 0.21 0.54 0.88 0.38 0.35 
       
2000       
       
Acephate 7.8 3.8 2.5 9.2 7.2 5.4 
       
Aldicarb 6.5 2.8 3.0 9.2 6.9 6.2 
       
Non-treated 8.8 5.8 2.5 15.4 8.2 4.7 
       
       
F 0.32 0.93 0.10 1.73 0.18 0.23 
df 2,6 2,6 2,6 2,6 2,6 2,6 
P>F 0.74 0.44 0.90 0.25 0.84 0.80 
       
       
Non-treated vs. Treated7       
       
T 0.66 1.29 0.23 1.85 0.58 0.58 
df 1 1 1 1 1 1 
P>F 0.53 0.24 0.83 0.11 0.58 0.58 
        
1Z1P1=Fruiting position 1 on mainstem nodes ≤ 8. 
2Z1P2=Fruiting position 2 on mainstem nodes ≤ 8. 
3Z1P3=Fruiting positions 3 and beyond on mainstem nodes ≤ 8. 
4Z2P1=Fruiting position 1 on mainstem nodes 9, 10, 11, and 12. 
5Z2P2=Fruiting position 2 on mainstem nodes 9, 10, 11, and 12. 
6Z2P3=Fruiting positions 3 and beyond on mainstem nodes 9, 10, 11, and 12. 
7Orthagonal contrasts P=0.05, Treated=All insecticide treatments. 
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Table 6.11.  Influence of at-planting insecticides on boll number at fruiting positions one, two, 
and three within the third fruiting zone, fruiting positions on monopodial branches, total boll 
number, mainstem location of first fruiting branch, and plant density at Winnsboro during 1999 
and 2000. 
        
  Mainstem  
        
 Bolls / m location of first  
        
Treatment Z3P11 Z3P22 Z3P33 Mon4 Total fruiting branch5 Plants / m 
        
        
1999        
        
Acephate 19.5 8.8 3.2 23.0 104.4 6.7 15.3 
        
Aldicarb 19.2 7.3 4.2 10.3 93.9 6.5 12.0 
        
Non-treated 21.5 11.3 5.5 6.0 96.4 7.5 12.5 
        
        
F 0.08 1.40 0.90 2.35 0.46 6.20 2.11 
df 2,6 2,6 2,6 2,6 2,6 2,6 2,6 
P>F 0.93 0.32 0.45 0.18 0.65 0.03 0.20 
        
Non-treated vs. Treated6        
        
T 0.39 1.55 1.20 1.50 0.28 3.44 0.76 
df 1 1 1 1 1 1 1 
P>F 0.71 0.17 0.27 0.18 0.79 0.01 0.47 
        
2000        
        
Acephate 5.5 4.0 1.2 12.5 57.9 6.9 10.5 
        
Aldicarb 7.0 4.0 1.5 18.0 64.9 6.9 10.8 
        
Non-treated 4.7 3.3 1.5 7.0 57.9 6.6 13.0 
        
        
F 2.12 0.30 0.27 1.94 0.14 1.03 1.65 
df 2,6 2,6 2,6 2,6 2,6 2,6 2,6 
P>F 0.20 0.75 0.77 0.22 0.87 0.41 0.27 
        
Non-treated vs. Treated6        
        
T 1.56 0.77 0.37 1.71 0.02 1.43 1.81 
df 1 1 1 1 1 1 1 
P>F 0.17 0.47 0.72 0.14 0.98 0.20 0.12 
         
1Z3P1=Fruiting position 1 on mainstem nodes 13 and above. 
2Z3P2=Fruiting position 2 on mainstem nodes 13 and above. 
3Z3P3=Fruiting positions 3 and beyond on mainstem nodes 13 and above. 
4Mon=All fruiting positions on monopodial branches. 
5Mainstem node. 
6Orthagonal contrasts P=0.05, Treated=All insecticide treatments. 
 
 135
Table 6.12.  Influence of at-planting insecticides on boll retention at fruiting positions one, two, 
and three within the first two fruiting zones at Winnsboro during 1999 and 2000. 
       
 Percent boll retention 
       
Treatment Z1P11 Z1P22 Z1P33 Z2P14 Z2P25 Z2P36 
       
       
1999       
       
Acephate 22.7 21.4 15.6 49.1 24.7 17.8 
       
Aldicarb 31.7 35.2 18.1 43.4 24.5 24.6 
       
Non-treated 38.7 30.7 19.0 51.3 30.6 19.3 
       
       
F 3.96 2.67 0.10 0.98 1.23 1.15 
df 2,6 2,6 2,6 2,6 2,6 2,6 
P>F 0.08 0.15 0.91 0.43 0.36 0.38 
       
Non-treated vs. Treated7       
       
T 2.37 0.46 0.31 1.00 1.57 0.47 
df 1 1 1 1 1 1 
P>F 0.06 0.66 0.77 0.36 0.17 0.65 
       
2000       
       
Acephate 37.7 20.5 22.5 21.8 20.8 21.9 
       
Aldicarb 29.9 20.9 36.0 25.3 24.5 30.3 
       
Non-treated 32.1 32.6 53.6 31.6 22.1 26.7 
       
       
F 0.30 0.72 6.28 0.65 0.17 0.71 
df 2,6 2,6 2,6 2,6 2,6 2,6 
P>F 0.75 0.53 0.03 0.56 0.85 0.53 
       
Non-treated vs. Treated7       
       
T 0.18 1.20 3.20 1.06 0.09 0.09 
df 1 1 1 1 1 1 
P>F 0.86 0.27 0.02 0.33 0.93 0.93 
        
1Z1P1=Fruiting position 1 on mainstem nodes ≤ 8. 
2Z1P2=Fruiting position 2 on mainstem nodes ≤ 8. 
3Z1P3=Fruiting positions 3 and beyond on mainstem nodes ≤ 8. 
4Z2P1=Fruiting position 1 on mainstem nodes 9, 10, 11, and 12. 
5Z2P2=Fruiting position 2 on mainstem nodes 9, 10, 11, and 12. 
6Z2P3=Fruiting positions 3 and beyond on mainstem nodes 9, 10, 11, and 12. 
7Orthagonal contrasts P=0.05, Treated=All insecticide treatments. 
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Table 6.13.  Influence of at-planting insecticides on boll retention at fruiting positions one, two, 
and three within the third fruiting zone, fruiting positions on monopodial branches, and total 
boll retention at Winnsboro during 1999 and 2000. 
      
 Percent boll retention 
      
Treatment / Year Z3P11 Z3P22 Z3P33 Mon4 Total 
      
      
1999      
      
Acephate 26.7 18.5 18.8 26.1 26.6 
      
Aldicarb 29.9 18.2 18.9 24.7 28.9 
      
Non-treated 26.7 21.1 23.7 18.3 27.8 
      
      
F 0.19 0.22 0.59 2.47 0.79 
df 2,6 2,6 2,6 2,6 2,6 
P>F 0.83 0.81 0.58 0.16 0.50 
      
Non-treated vs. Treated5      
      
T 0.31 0.66 0.53 2.19 0.06 
df 1 1 1 1 1 
P>F 0.77 0.54 0.61 0.07 0.96 
      
2000      
      
Acephate 14.8 18.3 22.4 20.0 21.2 
      
Aldicarb 20.3 22.6 20.3 24.7 24.8 
      
Non-treated 15.9 22.1 35.1 33.9 27.2 
      
      
F 0.68 0.11 3.13 1.43 0.39 
df 2,6 2,6 2,6 2,6 2,6 
P>F 0.54 0.90 0.12 0.31 0.70 
      
Non-treated vs. Treated5      
      
T 0.37 0.19 2.48 1.59 0.70 
df 1 1 1 1 1 
P>F 0.72 0.85 0.05 0.16 0.51 
       
1Z3P1=Fruiting position 1 on mainstem nodes 13 and beyond. 
2Z3P2=Fruiting position 2 on mainstem nodes 13 and beyond. 
3Z3P3=Fruiting positions 3 and beyond on mainstem nodes 13 and beyond. 
4Mon=All fruiting positions on monopodial branches. 
5Orthagonal contrasts P=0.05, Treated=All insecticide treatments. 
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P=0.27), Z2P1 (T=1.06, df=1, P=0.33), Z2P2 (T=0.09, df=1, P=0.93), or Z2P3 (T=0.09, df=1, 
P=0.93).  The non-treated plots had significantly higher boll retention at Z1P3 compared to 
plots that received an at-planting insecticide (T=3.20, df=1, P=0.02).  During 1999, application 
of an at-planting insecticide did not significantly influence boll retention at Z3P1 (T=0.31, 
df=1, P=0.77), Z3P2 (T=0.66, df=1, P=0.54), Z3P3 (T=0.53, df=1, P=0.61), monopodial zones  
(T=2.19, df=1, P=0.07), or total boll retention (T=0.06, df=1, P=0.96) (Tables 6.13).  The 
addition of an at-planting insecticide did not significantly influence the number of bolls present 
at Z3P1 (T=0.37, df=1, P=0.72), Z3P2 (T=0.19, df=1, P=0.85), monopodial zones (T=1.59, 
df=1, P=0.16), or total boll retention (T=0.70, df=1, P=0.51) during 2000.  The non-treated 
plots had significantly higher boll retention at Z3P3 compared to plots that received an at-
planting insecticide (T=2.48, df=1, P=0.05). 
Discussion 
The application of an at-planting insecticide significantly reduced densities of thrips 
adult and thrips larvae in three and four of the six tests, respectively, and number of plants with 
damaged terminals, and percentage of plants with damaged terminals in two of the six tests.  
Davis et al. (1966), Davis and Cowan (1972), Harp and Turner (1976), Parker and Huffman 
(1985), Ratchford et al. (1989), Roberts (1994), Burris et al. (1995), Faircloth et al (1999), Van 
Tol and Lentz (1999), and Lentz and Van Tol (2000) reported that thrips infestations did not 
significantly reduce plant density.  Thrips infestation did not significantly reduce plant density 
in these studies.  Telford and Hopkins (1957), Klein et al. (1986), and Reed (1988) reported 
that thrips feeding resulted in damage to and/or abortion of the plant terminal.  In one of the six 
tests, the addition of an at-planting insecticide significantly improved lint yield.  Several 
researchers have reported significant reductions in thrips densities following applications of at-
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planting insecticides, but no impact on lint yield (Cowan et al. 1966, Beckham 1970, Harp and 
Turner 1976, Terry and Barstow 1985, Ratchford et al. 1987, Ratchford et al. 1989, Lentz and 
Austin 1994, Roberts 1994).  Others reported significant positive yield responses to thrips 
control provided by at-planting insecticides (Race 1961, Davis et al. 1966, Davis and Cowan 
1972, Leser 1985, Burris et al. 1989, Herbert 1998, Van Tol and Lentz 1999, Lentz and Van 
Tol 2000).  Some studies have reported mixed results with significant yield responses to thrips 
control with at-planting insecticides at some locations or during some years and no differences 
at/during others (Leigh 1963, Parker and Huffman 1985, Burris et al. 1994, Burris et al. 1995, 
Van Duyn et al. 1998, Faircloth et al. 1999). 
Thrips infestations did not significantly affect crop maturity.  Studies by Herbert (1998), 
Van Duyn et al. (1998), Van Tol and Lentz (1999), and Lentz and Van Tol (2000) reported that 
application of an at-planting insecticide to control thrips, significantly improved crop maturity.  
While, Leigh (1963), Parker and Huffman (1985), Ratchford et al. (1989), Lentz and Austin 
(1994), observed no significant improvement in crop maturity associated with thrips control 
with at-planting insecticides.  Burris et al. (1994) and Faircloth et al. (1999) reported significant 
improvements in crop maturity resulting from thrips control with at-planting insecticides in 
some instances and no effect in others.  Thrips infestations did not significantly affect 
distribution of bolls or boll retention determined by plant mapping procedures, with few 
exceptions.  At mainstem nodes 13 and above fruiting positions three and beyond (Z3P3) at St. 
Joseph during 1999, plots that received an at-planting insecticide had significantly more bolls 
compared to the non-treated plots.  In these studies, mainstem nodes 13 and above fruiting 
positions three and beyond (Z3P3) contributed on average 2.2% to total boll number.  At St. 
Joseph during 2000, the application of an at-planting insecticide resulted in significantly more 
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bolls at mainstem nodes ≤ eight fruiting position two (Z1P2), mainstem nodes 9 through 12 
fruiting position one (Z2P1), and mainstem nodes 9 through 12 fruiting position two (Z2P2) 
and boll retention at mainstem nodes ≥ eight fruiting position two (Z1P2) indicating that thrips 
infestations influenced fruiting patterns within these zones.  These differences may have 
contributed to the significantly lower lint yields in the non-treated plots compared to those that 
received an at-planting insecticide because these fruiting zones contributed ca. 39% collectively 
[mainstem nodes ≤ eight fruiting position two (Z1P2) 3.8%, mainstem nodes 9 through 12 
fruiting position one (Z2P1) 15.1%, mainstem nodes 9 through 12 fruiting position two (Z2P2) 
7.7%], to total boll number.  At mainstem nodes ≤ eight fruiting positions three and beyond 
(Z1P3) and at mainstem nodes 13 and above fruiting positions three and beyond (Z3P3) at 
Winnsboro during 2000, the non-treated plots had significantly higher boll retention compared 
to plots that received an at-planting insecticide.  However, on average mainstem nodes 13 and 
above fruiting positions three and beyond and mainstem nodes ≤ eight fruiting positions three 
and beyond contribute 4.5% and 2.3% to total boll number, respectively.   
These studies were planted during the first and second wk of May, which is within the 
optimum planting period for cotton in Louisiana.  Plants accumulated ca. 500 HU by an 
average of 27, 32, and 27 d after planting (DAP), during 1998, 1999, and 2000, respectively, 
which promoted rapid seedling growth thus allowing plants to compensate for thrips injury.  
Wanjura and Supak (1985) and Albers (1993) reported on average 526 (36 DAP) and 500 heat 
units (48 DAP) were required from planting to the appearance of the first floral bud (square) in 
Texas and Missouri, respectively.  In New Mexico and California, 350-450 HU (30-45 DAP) 
and 425-500 HU (45 DAP), respectively, were required from planting until first square (Ball 
1998, Hutmacher et al. 2002).  Open bolls were observed in plots in our studies at an average of 
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96 DAP and 2252 HU, 101 and 2097 HU, and 101 DAP and 2212 HU during 1998, 1999, and 
2000, respectively.  In Texas and Missouri, open bolls are present in fields at an average of 96 
DAP and 1686 HU and 112 DAP and 1700 HU, respectively (Wanjura and Supak 1985, Albers 
1993).  In California, open bolls are present at an average of 130 DAP and 1650-1850 HU 
(Hutmacher et al. 2002).  The impact of thrips injury on maturity and yield would probably be 
more dramatic for earlier plantings in which less favorable growing conditions would be 
experienced.  During 1999-2001, thrips infesting cotton seedlings were responsible for more 
yield losses than any other insect pest in Virginia (Williams 1999, 2000, 2002a, 2002b).  In the 
more Northern portions of the cotton belt, environmental conditions (i.e. temperature) during 
seedling development are generally less favorable than those further South, also the growing 
season is shorter.  These environmental conditions would limit cottons ability to compensate 
for thrips injury that occurred during seedling development.  Additional research is needed to 
identify which environmental parameters interact with thrips injury to affect cotton yield and 
maturity, when during the growing season these interactions occur, and how production 
practices (i.e. date of planting, length of growing season, etc.) contribute to these interactions. 
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CHAPTER 7 
SUMMARY AND CONCLUSIONS 
 
Flower thrips, Frankliniella tritici (Fitch); tobacco thrips, Frankliniella fusca (Hinds); 
western flower thrips, Frankliniella occidentalis (Pergande); onion thrips, Thrips tabaci 
(Lindeman); and soybean thrips Neohydatothrips variabilis (Beach) are considered pests of 
cotton during seedling development.  Western flower thrips have not been previously reported 
on cotton seedlings in Louisiana.  Insecticide resistance has been reported in populations of 
western flower thrips making them more difficult to control than other species.  In addition, 
western flower thrips appear to be more damaging to cotton seedlings than tobacco thrips.  
Thrips species infesting cotton seedlings were surveyed in Louisiana by sampling cotton 
seedlings and by placing water pan traps among plants in cotton fields.  Tobacco thrips was the 
most common species observed on cotton seedlings at all locations in the plant surveys and 
accounted for > 63% of the thrips adults in all instances, except one.  In the pan trap surveys, 
tobacco thrips again was the most common thrips species collected at all locations during 1998.  
The temporal occurrence of flower thrips and soybean thrips was ≤ 20% of the total adults 
identified from the plant surveys.  In the trapping surveys, flower thrips was the dominant 
thrips species (43% to 62%) collected during 1996.  The occurrence of soybean thrips in the 
trap surveys was 15% or less.  Western flower thrips was found at all sample locations.  These 
are the first reports of western flower thrips infesting cotton seedlings in Louisiana.  This 
species represented 0% to 30% of the total identified from cotton seedlings during 1996.  
During 1997 and 1998, western flower thrips accounted for < 12% of adults identified.  In the 
trap surveys, the occurrence of western flower thrips ranged from 0% to 41%.  Currently, 
western flower thrips appear to represent a small percentage of the thrips population on 
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seedling cotton in Louisiana.  If large infestations of western flower thrips do occur during 
cotton seedling development or this species becomes more common, early season insect pest 
management strategies may need to be modified. 
Thrips injury to cotton seedlings can reduce plant leaf area and plant height, delay crop 
maturity, and reduce yield.  Several studies evaluated the efficacy of selected at-planting soil 
insecticide strategies against thrips, estimated the impact of thrips control strategies on maturity 
and yield of cotton, and determined the influence of at-planting insecticides on the composition 
of thrips species infesting cotton seedlings.  These results demonstrated that the use of an at-
planting insecticide can reduce population densities of thrips adults and larvae.  Also, the use of 
an at-planting insecticide can alter thrips species composition.  The application of an at-
planting insecticide did not affect crop maturity with few exceptions.  The use of at-planting 
insecticides did not significantly improve lint yield.  However, test areas were harvested twice, 
and significant yield differences were observed for first harvest yields in some instances.  Many 
cotton fields are harvested only once to reduce harvest operation costs and to provide time for 
stalk destruction and fall tillage operations. 
The use of winter-spring cover crops to improve soil quality has been promoted for 
many years.  The effects of winter-spring (cover crop) vegetation type (native vegetation and 
winter wheat) on the efficacy of aldicarb were evaluated against thrips infesting cotton 
seedlings.  In one of two years, vegetation type influenced densities of thrips densities on 
cotton.  In that year, densities of thrips adults in the non-treated plots for both vegetation types 
were somewhat lower than in the year in which vegetation type did not influence thrips 
densities.  With fewer thrips adults immigrating into the field, the influence of vegetation type 
on thrips densities could have been a result of less competition for habitat.  Aldicarb 
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significantly reduced thrips densities regardless of vegetation type.  Vegetation type and 
insecticide treatment did not significantly influence lint yield.  Increasing the application rate of 
aldicarb only improved thrips control in one instance.  Aldicarb rates currently recommended in 
conventional tillage systems should be adequate for systems that incorporate winter-spring 
vegetation as cover crops into reduced tillage production systems. 
Additional studies further investigated the influence of thrips on crop maturity, boll 
distribution, boll retention, and yield.  In one of six tests, the addition of an at-planting 
insecticide significantly improved lint yield.  Thrips did not significantly affect crop maturity.  
Thrips infestations did not significantly affect the distribution of bolls or boll retention 
determined by plant mapping procedures, with few exceptions.  The majority of the instances in 
which thrips infestations significantly influenced boll distribution and boll retention were 
associated with the one test in which the addition of an at-planting insecticide significantly 
improved lint yield.  Other researchers have reported variable yield and maturity responses to 
thrips control.  These studies were planted during the first and second weeks of May, which is 
within the optimum planting period for cotton in Louisiana.  Environmental conditions (i.e. 
temperatures, moisture) were favorable and promoted rapid seedling growth thus allowing 
plants to overcome thrips injury.  The impact of thrips injury on maturity and yield would 
likely be more dramatic for earlier plantings in which less favorable growing conditions would 
be more common.  In the northern portions of the cotton belt (i.e. Tennessee, Virginia), 
environmental conditions during seedling development are generally less favorable than those 
further south, and the period with optimal growing conditions is shorter.  Cool temperatures 
restrict the cotton plants ability to compensate for thrips injury that occurred during seedling 
development.  A later maturing crop can be susceptible to insect injury for a longer period and 
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subsequently must be protected longer, potentially increasing production costs.  Delayed crop 
maturity further increases the probability that unfavorable environmental conditions can occur 
during harvest, which can decrease harvest efficiency.  Furthermore, these delays can hinder 
fall tillage operations, which are a component of some conservation tillage systems.  Delayed 
crop maturity also can hinder timely destruction of cotton stalks as mandated by boll weevil 
eradication programs, subjecting producers to monetary fines for violating stalk destruction 
regulations. 
The tarnished plant bug, Lygus lineolaris (Palisot de Beauvois), is a common pest of 
cotton during the floral bud (square) development and flowering stages. Changes in the 
agricultural landscape and production practices have allowed tarnished plant bug densities to 
increase on native host plants during the winter and early spring in reduced tillage crop fields, 
along field margins, and within Conservation Reserve Program/Wetlands Reserve Program 
areas before infesting cotton.  As native hosts senesce or are destroyed by vegetation 
management practices, tarnished plant bugs migrate into adjacent cotton fields.  Poor or 
untimely vegetation management can result in high densities of tarnished plant bugs migrating 
into cotton fields during the seedling development stage.  A study evaluated the efficacy of at-
planting insecticides recommended for thrips control against tarnished plant bugs during the 
seedling development stage of cotton.  Acephate and imidacloprid, applied as seed treatments, 
did not provide mortality (< 25%) of tarnished plant bugs.  Thiamethoxam and aldicarb resulted 
in ≥ 50% tarnished plant bug mortality until 10 d after emergence (DAE) and 18 DAE, 
respectively.  Thiamethoxam and aldicarb may reduce the impact of tarnished plant bugs 
immigrating into cotton fields during the seedling stage of development.  However, tarnished 
plant bugs are pests of cotton until late boll maturation and supplemental foliar insecticide 
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applications may be necessary to control tarnished plant bugs during the seedling and/or floral 
bud development stages.  These treatments may be needed to minimize delays in crop maturity 
and improve early square retention, regardless of the at-planting insecticide. 
This report summarizes the results of several studies that investigated the species 
composition of thrips infesting cotton seedlings, the performance of selected at-planting 
insecticides against thrips, the effects of thrips on maturity and yield of cotton, the effect of 
winter vegetation type on thrips densities, and the performance of selected at-planting 
insecticides against tarnished plant bugs.  These are the first reports of western flower thrips 
infesting cotton seedling in Louisiana, with tobacco thrips being the dominant thrips species.  
All of the at-planting insecticides reduced thrips densities, but maturity and yield responses 
were variable.  Increasing application rates of aldicarb generally did not improve thrips control.  
The type of vegetation present in fields before planting generally did influence thrips densities.  
Thrips infestations did not influence boll distribution or boll retention, with few exceptions.  
The addition of an at-planting insecticide generally did not improve final lint yield.  Acephate 
and imidacloprid applied at the time of planting resulted in low mortality of tarnished plant 
bugs, while thiamethoxam and aldicarb resulted in tarnished plant bug mortality ≥ 50% for 10 
and 18 DAE, respectively. 
These data indicate that tobacco thrips are the most common thrips species infesting 
cotton in Louisiana.  Western flower thrips are present on cotton seedlings in Louisiana, but 
generally do not represent a large proportion of the total population at this time.  Environmental 
conditions during the entire cropping season can interact with thrips injury to influence cotton 
maturity and yield.  Optimal growing conditions following the seedling stage can allow cotton 
plants to compensate for thrips injury.  Soil insecticides applied at the time of planting can alter 
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thrips species composition.  Tobacco thrips are easily controlled with at-planting insecticides 
allowing other thrips species to increase and represent a larger portion of the thrips species 
composition.  Selected soil and seed applied insecticides used for thrips control provide 
residual control of tarnished plant bug control on cotton seedlings. 
 
APPENDIX 
PHOTOMICROGRAPHS OF DIAGNOSTIC CHARACTERISTICS OF 
TOBACCO THRIPS, Frankliniella fusca (Hinds); WESTERN FLOWER THRIPS, 
Frankliniella occidentalis (Pergande); FLOWER THRIPS, Frankliniella tritici (Fitch); 
AND SOYBEAN, Neohydatothrips variabilis (Beach) 
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Figure A.1.  Antennae of tobacco thrips, Frankliniella fusca (Hinds). 
 
 
Figure A.2.  Head of tobacco thrips, Frankliniella fusca (Hinds). 
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Figure A.3.  Thorax of tobacco thrips, Frankliniella fusca (Hinds). 
 
 
Figure A.4.  Abdomen of tobacco thrips, Frankliniella fusca (Hinds) female. 
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Figure A.5.  Abdominal glands of tobacco thrips, Frankliniella fusca (Hinds) male. 
 
 
Figure A.6.  Antennae of western flower thrips, Frankliniella occidentalis (Pergande). 
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Figure A.7.  Head of western flower thrips, Frankliniella occidentalis (Pergande). 
 
 
Figure A.8.  Thorax of western flower thrips, Frankliniella occidentalis (Pergande). 
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Figure A.9.  Abdomen of western flower thrips, Frankliniella occidentalis (Pergande) female. 
 
 
Figure A.10.  Antennae of flower thrips, Frankliniella tritici (Fitch). 
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Figure A.11.  Head of flower thrips, Frankliniella tritici (Fitch). 
 
 
Figure A.12.  Thorax of flower thrips, Frankliniella tritici (Fitch). 
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Figure A.13.  Abdomen of flower thrips, Frankliniella tritici (Fitch) female. 
 
 
Figure A.14.  Antennae of soybean thrips, Neohydatothrips variabilis (Beach). 
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Figure A.15.  Head of soybean thrips, Neohydatothrips variabilis (Beach). 
 
 
Figure A.16.  Abdomen of soybean thrips, Neohydatothrips variabilis (Beach) female. 
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Figure A.17.  Abdomen of soybean thrips, Neohydatothrips variabilis (Beach) male. 
 
 
Figure A.18.  Forewing of soybean thrips, Neohydatothrips variabilis (Beach). 
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